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The  Fbesibekt  delivered  the  following  Inaugoxal  AddresB : — 

Qeittlbhev, — The  yaluable  Beports  of  our  Secretaries  and  the 
address  of  my  esteemed  predecessor  have  fully  detailed  to  you  the 
progressive  coixdition  of  the  Society,  and  that  of  meteorology  in 
general.  It  would  therefore  be  an  encroachment  on  your  time  were 
I  to  direct  your  attention  to  similar  subjects.  Perhaps  it  may  be 
well  to  consider  briefly  some  of  the  points  in  the  science  which 
hare  recently  been  considered  of  interest ;  and  if  my  remarks  have 
a  practical  bearing  in  some  respects,  I  trust  they  may  not  be  con- 
sidered unworthy  of  your  eonsideration. 

And  first  I  would  advert  to  the  subject  of  the  oxidizing  agency 
existing  in  pure  atmospheres — ^which  has  been  assumed,  without 
sufficient  evidence,  to  be  identical  with  the  ozone  produced  in  the 
laboratory.  Ozone  artificially  prepared  can  be  recognized  by  the 
emell  and  by  niunerous  ch^nical  reactions ;  while  only  one  similar 
chemical  reaction  occurring  in  the  air  has  led  to  the  eonclusion 
that  the  agency  in  the  atmosphere  and  in  the  laboratory  is  the 
same.  If,  when  we  employ  the  term  ozone,  we  restrict  the  signi- 
fication to  an  oxidizing  agency  in  the  air,  the  use  of  the  expression 
can  do  no  harm,  although  it  would  be  preferable  to  indicate  the 
facts  without  an  assumed  theory.  The  presence  of  nitrous  acid  in 
the  air,  which  seems  to  be  fjcequently  produced,  according  to 
Schonbein,  under  new  phases  by  the  action  of  air  and  water,  would 
produce  a  similar  reaction.  Very  many  other  bodies  would  occasion 
the  same  result  on  ozone-paper.  The  peroxide  of  hydrogen,  which 
has  been  considered  by  some  as  identical  with  artifical  ozone,  was 
supposed  by  Dr.  Prout  to  be  present  in  the  air;  and  he  adduced, 
in  support  of  his  theory,  the  bleaching  qualities  of  dew  and  of 
the  air  itself,  the  excess  of  oxygen  in  the  air,  beyond  what  is 
required  by  tlie  laws  of  chemical  proportion,  and  also  the  large 
amount  of  oxygen  in  snow  and  rain-water.  Now,  peroxide  of 
hydrogen,  in  presence  of  a  slight  degree  of  acidity,  either  in  the 
air  in  the  form  of  a  nitrogen  acid  or  such  as  might  originate 
by  aoetafication  of  the  starch  in  ozone^paper,  would  immediately 
liberate  the  iodine,  and  produce  the  ozone-reaction.  Much  com- 
plaint has  lately  been  made  of  the  variable  character  of  ozone- 
paper.  Now  it  should  be  borne  in  mind  that  the  preparation  of 
ozone-test  paper  is  a  most  delicate  chemical  experiment.  One 
source  of  fallacy  in  the  preparation  of  these  tests  may  be  the 
employment  of  impure  iodide  of  potassium.  This  salt  is  usually 
made  by  forming  first  an  iodide  of  iron,  and  then  decomposing 
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this  by  carbonaito  of  potash  and  evaporating.  If  no  precautions 
are  adopted,  the  resulting  erjstah  are  mixed  with  carbonate  of 
potash,  and  the  iodide  is  highlj  deliquescent  and  alkaline ;  but  the 
ctystala  of  iodide  of  potassium  are,  when  pure,  scarcely  deliquescent. 
They  may  be  procured  free  from  carbonate  of  potash,  by  precipi- 
tating the  carbonate  by  means  of  iodide  of  barium,  filtering,  and 
e?aporaiting.  The  residue  is  then  boiled  in  alcohol  and  crystallized. 
l%e  erfstals  will  be  found  then  neutral,  and  not  ddiquescent,  and 
in  a  condition  to  form  ozone-test  paper. 

It  seems  necessary,  in  experimenting  upon  atmospheric  toone, 
that  some  check  should  be  kept  upon  the  detection  of  ozone  by 
the  use  of  iodide  papers  by  other  sensitiye  means.  Thus  slips  of 
paper,  impregnated  with  a  solution  of  protosulphate  of  manganese, 
become  brown  in  presence  of  ozone,  by  the  formation  of  a  dark 
peroxide  of  manganese. 

The  conditions  and  properties  of  atmospheric  vapour  have 
recently  attracted  intense  interest. 

Bichman  (Nov.  Com.  Petrop.  i.  p.  284,  174r7-48)  observed 
tiiat  a  thermometer  withdrawn  from  water  fell  4  or  5  Centigrade 
degrees  below  the  temperature  of  the  air,  but  supposed  it  to  be  due 
to  the  saline  particles  of  the  air  uniting  to  the  water  on  the  ther» 
mometer  like  a  fireezing-mixture.  Mairar  (Trait6  sur  la  Glace, 
1740,  p.  248)  attributed  the  lowering  of  the  temperature  to  the 
violent  agitation  to  which  the  water  is  exposed.  Cullen,  however, 
was  the  first  (Edinb.  Essays,  Physical  and  Literary,  1756,  read 
Ut  May  1756,  p.  145)  who  gave  the  true  explanation  of  the  wet- 
balb  thtttnometer,  by  ascribing  its  descent  to  evaporation ;  he 
showed  the  influence  of  various  volatile  fluids  on  the  thermometer, 
and  produced  ice,  in  vacuo,  by  means  of  nitric  ether ;  he  used 
merrarial,  spirit  and  air  thermometers.  Daniel  described  his  hy- 
gTMneter  in  1820  (Eoy.  Inst.  Trans.).  Ghty-Lussac  (Ann.  de  Chim. 
xxi.  p.  82, 1822)  resumed  these  experiments,  and  used  a  wet-  and 
dry-bulb  thermometer ;  he  was  followed  by  August  in  1825  (Pogg. 
Ann.  V.69),  and  Begnault  in  1843  (Ann.  de  Chim.  xv.  p.  129). 

The  use  of  the  wet-  and  dry -bulb  thermometers  has  been  of  the 
greatest  service  in  enabling  us  to  procure  upon  an  extensive  scale 
information  respecting  the  conditions  of  the  atmosphere  in  relation 
to  vapour.  Perhaps  some  excuse  may  be  found  for  the  following 
details  respecting  the  history  of  this  instrument.  For  the  in- 
troduction of  this  simple  method  of  observation  in  this  country, 
scienee  is  indebted  to  John  Abraham  Mason,  M.D.  He  visited 
Madeira  in  1884-35  for  the  beneflt  of  the  climate,  and,  from  the 
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delicacy  of  his  health,  he  naturally  turned  his  attention  to  the 
yarying  states  of  the  atmosphere.  During  his  residence  in  that 
island,  he  constructed  the  well-known  Mason's  hygrometer,  and 
made  an  extensive  series  of  experiments  in  every  variety  of  circum- 
stance, comparing  it  with  Leslie's  Conners  hygrometers ;  and  on  his 
return  to  this  country  he  wrote  a  valuable  paper,  descriptive  of  the 
instrument  and  of  his  experiments,  which  he  intrusted  to  me  in 
April  1836,  and  which  1  published  with  a  plate*.  The  deductions 
from  his  observations  in  Madeira  appeared  in  his  joint  work  with 
Mr.  Blewitt  on  that  island.  The  instrument  gradually  came  into 
use;  but  it  received  the  greatest  impulse  from  the  labours  of 
Mr.  Glaisher,  who  modified  the  instrument,  and  by  his  accom- 
panying tables  enabled  us  readily  to  obtain  extensive  results.  The 
last  portion  of  Dr.  Mason's  paper  was  published  in  August  1836 ; 
and  he  sunk  under  phthisis,  on  the  20th  October  following,  a  few 
days  after  reaching  Nice.  This  tribute  to  the  memoiy  of  a  truth- 
ful observer  and  excellent  man,  though  late,  I  most  willingly  pay 
in  a  meeting  of  the  cultivators  of  meteorology. 

One  of  Dr.  Mason's  directions  in  deducing  the  dew-point  from 
an  observation  by  his  hygrometer  was,  to  ascertain,  in  each  case, 
the  lowest  limit  of  refrigeration  by  a  strong  current  of  air  passed 
over  the  surface  of  the  moistened  bulb.  Prom  his  observations, 
he  was  enabled  to  construct  a  table,  in  which  he  attached  to  each 
degree  of  dryness  observed  a  corrective  column,  containing  the 
excess  of  refrigeration  to  be  added.  These  experiments  were  made 
in  this  way : — He  placed  two  hygrometers  of  similar  construction 
upon  a  table  in  the  middle  of  a  large  room ;  they  each  indicated, 
for  example,  3^  of  dryness,  the  difference  of  temperature  between 
the  dry-  and  wet-bulb.  He  then  subjected  one  of  the  wet-bulbs 
to  the  strongest  current  he  could  produce  by  a  pair  of  double 
bellows ;  and  he  found  that  he  could  reduce  its  temperature  below 
that  of  the  other  only  5°.  By  a  series  of  experiments,  he  found 
that  this  depression  bore  a  proportionate  progressiva  increase  by 
equal  increments  of  dryness.  At  6°  of  dryness,  the  excess  of 
refrigeration  was  P;  at  12P  it  was  2°,  and  so  on.  He  drew 
the  deduction  that  the  temperature  of  the  moistened  bulb,  when 
thus  reduced  to  its  utmost  limits  of  refrigeration,  indicates  the 
exact  mean  between  the  temperature  of  the  air  in  the  shade  and 
the  dew-point.  As  the  degree  of  dryness  is  one  of  the  most 
important  considerations  in  respect  to  the  feelings  of  invalids 

*  Xbomacm'i  Beeorda  of  General  Sdenoe,  iy.  p.  23,  1836.  See  also  Farr't 
Britiih  Medioal  Almanaok.  1837. 
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or  delicate  constitutions,  the  effect  of  placing  the  human  body 
in  a  rapid  current  of  air  will  tend  very  much  to  augment  any 
disagreeable  sensations.  Unless,  however,  the  hygrometer  is 
placed  under  similar  conditions,  it  will  fail  to  indicate  the 
true  cause  of  the  abnormal  influence  experienced  by  the  in- 
valid, in  the  leste,  or  dxy  wind  of  Madeira,  the  hygrometer 
often  indicated  24°  degrees  of  dryness,  while  two  hours  before  the 
setting  in  of  the  wind  the  dryness  was  only  20^.  At  our  watering- 
places  and  invalid-stations  this  correction  may  be  worthy  of  atten- 
tion, especially  when  we  indicate  the  degress  of  dryness  as  an 
element  in  the  sanitary  value  of  the  locality.  It  may  be  a  matter 
of  question  whether  our  methods  of  distinguishing  very  minute 
quantities  of  vapoiur  in  the  higher  regions  of  the  atmosphere  are 
sufficiently  delicate,  since  Mr.  Bush  found,  in  ascending  to 
19,440  feet,  a  stratum  of  air  8600  feet  (or  1*63  miles)  thickness 
which  was  absolutely  dry,  and  Mr.  Glaisher,  in  his  remarkable 
ascent  on  the  6th  of  September,  found  the  degree  of  humidity 
from  10,071  feet  up  to  28,990  feet  "very  small  indeed,"  and  he 
adds  that  from  21,000  to  26,000  feet  the  elastic  force  was  less 
than  '017.  But  as  water  evaporates  at  all  temperatures,  however 
low,  it  is  evident  that,  although  the  varying  temperature  of  the 
higher  regions  of  the  atmosphere  must  give  rise  to  alternating 
conditions  of  condensation  and  evaporation  of  the  aqueous  fluid, 
we  can  scarcely  conceive  that  vapour  does  not  diffiise  to  as  great  an 
elevation  as  atmospheric  air.  Of  course  this  view  takes  it  for 
granted  that  we  still  hold  in  science  that  vapours  difluse  by  the 
ssme  law  as  gases ;  and  it  receives  confirmation  by  the  observation 
of  Mr.  G-laisher,  who,  when  elevated  several  miles,  saw  cirri 
apparently  as  distant  as  when  viewed  from  the  surface  of  the  earth. 
Hie  existence  of  these  clouds  at  such  altitudes  seems  to  support  the 
view  that  vapour  diffuses  to  the  same  extent  as  air,  since  there  is  no 
recent  &c!t  calculated  to  throw  any  doubt  on  the  opinion  that  cirri 
(as,  it  is  believed,  originally  suggested  by  Mariotte)  consist  of 
crystals  of  ice.  It  might  be  objected  that,  if  they  are  so  con- 
stituted, they  ought  immediately  to  fall  by  their  gravity  into  the 
lower  regions  of  the  atmosphere,  and  that  cirri  should  be  of  very 
ephemeral  existence.  This  no  doubt  does  occur ;  the  crystals  are 
precipitated,  but  their  place  is  immediately  occupied  by  others  from 
the  condensed  vapour.  It  is  one  of  the  characters  of  clouds,  which 
remain  hovering  where  they  are  formed,  that  their  inj;ernal  con* 
stitution  is  constantly  changing,  while  their  external  configuration 
remains  permanent.  I  have  never  seen  this  better  illustrated  thau 
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in  the  case  of  the  tablecloth-doud  when  it  settles  on  Table  Moim- 
taiDy  at  the  Cape  of  Good  Hope.  Tbe  wind  then  blows  from  the 
B.E.,  the  whole  sky  on  eveiy  side  is  completely  clear,  the  sun 
shines  in  full  perfection ;  but  upon  the  mountain  a  mass  of  white 
fleecy  clouds  is  settled,  with  a  flat  upper  outline.  There  is  no 
peculiarity  to  windward,  as  the  yapour  is  deposited  inTiaibly ;  but 
on  the  leeward  side  the  fleeces  of  cloud  seem^o  dash  over  the 
precipitous  diff,  and  instantly  disappear  in  the  atmosphere.  Yet 
there  is  no  change  in  the  external  form  of  the  doud.  When  viewed, 
however,  by  a  glass  it  is  seen  to  be  in  a  state  of  internal  commotion. 
The  cirri,  when  similarly  examined^  are  observed  to  consist  of  curls 
which  are  in  a  continual  state  of  agitation,  and  therefore  correspond 
with  their  usually  received  constitution.  If  Dalton's  theory,  then, 
be  correct,  that  'Hhe  lowest  particle  of  vapour  sustains  the  weight 
of  all  the  particles  of  vapour  above  it»  and  the  weight  of  no  otheri 
and  that  every  particle  of  gas  is  equally  pressed  in  every  direction, 
but  the  pressure  arises  from  the  particles  of  its  own  kind  only, 
and  that  they  diffuse  by  their  repulsive  power,"  it  is  not  easy  to 
admit  that  a  portion  of  the  atmosphere  between  the  earth  and  the 
cirri  clouds  should  be  destitute  of  all  vapour  to  the  depth  of 
8000  feet.  Mr.  Gkisher,  it  has  been  already  stated,  does  not  go 
so  £ur  as  Mr.  Bush  in  affirming  that  the  air  is  absolutely  destitute 
of  vapour  at  12,440  feet.  His  experiments  seem  to  recognize  the 
presence  of  a  small  portion ;  and  this  would  be  in  accordance  with 
the  usually  received  opinion  of  the  theory  of  vapour.  But  if  there 
be  an  extensive  stratum  of  air  absolutely  dry,  as  stated  by  Bush, 
how  are  we  to  account  for  the  existence  of  vapour,  as  proved  by 
the  presence  of  cirri  clouds,  at  a  much  greater  elevation  P 

Prom  these  and  other  considerations,  it  would  be  necessary  to 
fall  back  on  the  view  of  Halley,  that  there  is  a  connexion  between 
air  and  vapour  in  evaporation,  that  the  difliision  of  vapour  does 
not  follow  the  law  of  elastic  gases,  and  that  the  theory  of  the  in* 
dependent  existence  of  an  atmosphere  of  aqueous  vapour  would  be 
no  longer  tenable.  But  the  whole  subject  of  the  diffusion  of  elastic 
fluids,  particularly  of  vapours,  is  in  a  doubtful  condition.  Dalton 
held  that  no  mutual  action  existed  between  the  partides  of  two 
elastic  mixed  fluids;  while  Bunsen  condudes  that ^' the  partides 
of  different  gases  exert  the  same  pressure  on  each  other  as  the 
partides  of  similar  ones,"  and,  from  his  experiments,  that  ''the 
difiusive  intiBrchange  of  different  gases  does  not  occur  in  the  rela- 
tion of  the  inverse  square  roots  of  the  specific  gravities  "  (Gaso- 
metry,  p.  216).    Until,  therefore,  the  law  of  the  diffuave  power  of 
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gases  and  Yapours  is  egtabUahed  by  farther  research,  the  theoiy  of 
atmoepherie  Tapour  must  remain  in  an  uneertam  state. 

A  peculiarity  in  the  atmosphero  of  citiieBy  which  was  pointed 
out  by  me  in  1854,  in  London*,  is  that  the  air,  when  washed 
in  diE^illed  water,  communieateB  an  intensely  add  reaction  &om 
the  presence  of  snlphnrio  and  solphnrous  adds,  derived  from 
the  solphur  of  coals  and  gai.  When  a  quantity  of  this  acid 
air  is  passed  throngh  distilled  water,  a  copious  growth  of 
fongi  is  soon  peroeptiUe  in  the  water;  and  frequently  fcnreign 
bodies  are  detained,  which  have  been  prerionsly  dispersed  eyen 
throogh  the  external  air.  This  acid  fluid  seems  peculiarly  adapted 
for  the  deyelopment  of  these  inferior  organisms ;  but,  in  the  ex« 
periments  quoted,  no  animal  life  could  be  detected  when  the  air 
outside  of  a  building  was  examined.  In  the  air  of  a  cholera  ward, 
full  of  patients,  not  only  were  portions  of  the  dresses  of  the  occu- 
pants of  the  ward  detected  within  a  foot  of  the  ceiling,  but  parti- 
cles of  hair,  wool,  fungi,  and  sporules,  and  also  Yibriones,  a  dass 
of  animated  beings  among  the  lowest  in  the  scale,  without  mouth, 
alimentary  canal,  or  any  particular  organ.  We  may^  infer,  there- 
fore, that  the  g^rms  of  these  animals  were  diffused  through  the  air, 
and  that  nitrogenous  or  animal  matter,  capable  of  nourishing  them, 
likewise  was  dispersed  through  the  same  atmosphere.  These 
facts,  it  may  be  suggested,  are  calculated  to  throw  light  on  the 
production  or  intensity  of  disease  in  dose  and  iU-yentiiated 
apartments ;  for  the  atmospheres  examined  were  situated  in  a 
well-yentilated  hospital.  In  the  atmosphere  of  sewers,  the  water 
through  which  the  air  was  passed  preyed  to  be  highly  alialine  from 
the  presence  of  ammonia ;  fuiigi  were  present,  but  were  less  readily 
dereloped  than  in  the  add  atmospheric  air ;  while  Yibriones  were 
abundant,  and  w^e  rajadly  propagated.  The  presence  of  the  vola- 
tile alkali  is  the  caine  of  the  rapidity  of  the  diffusion  of  a  sewer- 
atmosphere  OT  of  an  atmosphere  in  which  animal  matter  is  allowed 
to  putrify — amuMXiia  being  the  first  product  of  the  decompodtion 
of  nitrogenous  bodies.  Ammonia  must  theref<»re  be  viewed  as  the 
most  effident  carrier  of  organic  molecules  into  the  atmosphere, 
which  alone  are  capable  of  producing  disease  possessed  of  a  regu- 
lar type.  That  the  ammonia  of  the  air  is  derived  from  terrestrial 
organic  socuroes  is  confirmed  by  the  fact  that  when  rain-water  is 
examined,  the  ammonia  contained  in  it  always  exhales  an  animal 
odour ;  and  the  salt  of  ammonia  formed  by  adding  an  add  to  raio- 

*  General  Boftrd  of  Hatdth,  Report  of  the  CbmmililM  for  SdflDta^ 
protented  to  bdh  Houses  of  PBrisament,  Appoidiz,  p.  9. 
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water  and  evaporating,  poeaeasea  a  brown  organic  aapect.  We  can 
understand,  therefore,  mthout  difficuliy ,  how  the  poison  of  typhus 
fever,  where  ammonia  is  exhaled  from  the  lungs  in  a  greater  de- 
gree than  in  health,  and  likewise  in  an  abnormal  manner  from  the 
skin,  should  be  readily  propagated  in  a  dose  atmosphere ;  and  how 
ventilation  can  most  efficiently  remove  this  volatile  vapour  as  fast 
as  it  is  formed,  and  prevent  the  air  from  stagnating  and  imparting 
its  baneful  influence  to  everything  surrounding  it.  During  last 
year,  in  Paris,  somewhat  similar  experiments  have  been  made  oo 
external  air,  and  similar  organisms  detected*,  the  object  being  to 
inquire  into  the  truth  or  fidsity  of  the  doctrine  of  spontaneous 
generation. 

Another  foreign  body  frequently  found  in  the  atmosphere  near 
the  sea  is  common  salt ;  and  it  is  no  doubt  accompanied  by  a  mi- 
nute portion  of  the  other  salts  of  sea-water.  Dr.  Smollett,  in 
1765 1,  states  that,  while  resident  at  Nice,  when  there  was  a  strong 
breeze  from  the  sea^  the  surface  of  his  body  was  covered  with  a 
salt  brine  very  perceptible  to  the  taste.  Dr.  Dalton  has  told  us 
how,  during  1i  westerly  gale,  his  windows  at  Manchester,  nearly 
thirty  miles  from  the  sea,  have  been  coated  with  salt.  I  have 
detected  common  salt  in  recently  fallen  rain  on  rocks  on  the 
summit  of  Goat  Fell,  in  Arran,  at  an  elevation  of  nearly  8000  feet 
above  the  level  of  the  sea ;  while  1  have  found  no  streams,  which 
I  have  examined  on  that  island  at  their  origin  on  the  summits  of 
granite  rocks,  to  be  free  from  this  constituent  of  salt  water.  With 
a  gale  from  the  sea,  therefore,  we  may  expect  salt  water  in  a  finely 
divided  state  to  be  conveyed  into  the  atmosphere  over  the  land ; 
but  we  are  not  in  a  condition  to  attribute  with  certainty  to  its 
presence  any  beneficial  or  baneful  influence  upon  health.  Dr. 
Smollett,  who  was  an  invalid,  states  that  on  the  day  he  tasted  the 
brine  in  the  air,  his  health  was  partly  benefited  and  partly  pre- 
judiced under  the  existing  circumstances.  That  sea-water,  when 
drifted  by  the  wind  in  the  form  of  finely  divided  spray,  has  a  pre- 
judicial action  on  some  forms  of  vegetation,  may  be  well  seen  on 
the  western  coasts.  Trees  placed  without  any  shelter  on  the  shore, 
exposed  to  the  full  force  of  an  Atlantic  gale,  seem  to  have  little 
chance  of  attaining  any  altitude ;  but  when  sheltered  in  a  valley, 
or  situated  on  the  eastern  side  of  a  ridge,  they  thrive  without  dif- 
ficulty. On  the  western  shore  of  Luce  Bay,  in  Wigtonshire, 
thriving  plantations  grow  ;  but  the  trees  forming  the  front  rows 

*  Paateur,  Annalas  de  Chimie,  Ixiv.  p.  5,  1662. 

t  Xrarelfl  through  France  and  Italy,  toI.  ii.  p.  22,  1778. 
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exposed  to  the  spray  are  inferior  to  those  in  the  rear  and  at  a 
higher  elevation.  It  is  of  importance,  therefore,  to  escape  the  de- 
teriorating influence  of  the  salt  water  driven  through  the  air,  that 
the  trees  should  be  thickly  planted.  It  must  be  remembered,  how- 
ever, that  it  is  as  neutral  common  salt,  just  as  we  find  it  in  the 
sea,  that  this  substance  is  diffused  through  the  air,  and  that  we 
know  of  no  power  in  the  atmosphere  capable  of  resolving  it  into  its 
elements.  The  salt  therefore  is  useful  as  a  manure,  when  intro- 
duced by  the  roots  of  certain  plants  and  trees ;  but  when  applied 
in  quantity  to  the  delicate  apparatus  of  the  leaves,  which  perform 
the  threefold  office  of  digestion,  respiration,  and  nutrition,  appears 
to  destroy  their  texture  in  a  corrosive  manner,  and  consequently 
their  functions. 

Meteorology,  in  its  relations  to  atmospheric  temperature,  pro- 
mises to  throw  definite  light  on  the  animal  functions  under  dif- 
ferent conditions.  The  cause  of  summer  diarrhoDa^  for  example, 
used  to  be  attributed  to  irregularities  of  dieting  during  its  pre- 
valence ;  but  the  predominance  of  this  complaint  among  the  in&n- 
tQe  population  seemed  to  throw  doubts  on  this  conclusion.  *  The 
increase,  too,  in  the  number  of  the  subjects  of  this  disease  as  the 
summer  temperature  rises,  and  the  decline  with  the  colder  season 
of  the  year,  seem  to  prove  that  temperature  is  the  exciting  cause 
of  this  abnormal  condition  of  the  system.  As  no  returns  of  the 
cases  which  occur  of  this  complaint,  until  they  have  proved  fi&tal, 
are  readily  available,  we  are  obliged  to  be  content  with  an  amount 
of  data  too  limited  perhaps  to  afford  trustworthy  deductions ;  but 
the  general  tendency  is  sufficiently  apparent  from  the  following 
&ct8,  from  the  district  of  St.  Marylebone,  brought  under  my 
notice  during  one  year : — 
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We  see  from  the  Table,  that  the  excess  of  aocomulated  heat  in 
June  was  double  that  in  May ;  the  cases  rose  from  160  to  544. 
Again,  in  July  the  excess  of  accumulated  heat  was  nearly  four  days 
abore  Uiat  of  June ;  and  the  cases  increased  to  2293 :  while  in 
August  they  fell  to  19S4 ;  and  the  excess  of  accumukted  heat  di- 
mini^ed  by  nearly  two  days.  We  cannot  expect  an  exact  nume- 
merical  relation  between  the  heat  and  the  disease,  because  the 
cases  aire  limited,  and  the  influence  of  the  heat  is  cumulatiye  from 
one  month  to  another,  which  of  course  cannot  be  precisely  esti- 
mated when  acting  on  vital  beings  endowed  with  a  nervous 
resisting-power  varying  in  each  individual. 

One  of  the  most  interesting  facts  in  confirmation  of  this  view  of 
atmospheric  temperature  upon  the  human  system,  and  of  the  dis- 
turbance of  the  normal  division  of  the  animal  fluids,  is  the  esta- 
blished condusion  which  has  been  arrived  at  in  Calcutta,  that  the 
hot  season  is  the  least  favourable  for  vaccination*.  In  10,102 
cases  vaccinated  in  the  cold  season  (mean  temperature  =75^*6)  in 
that  city,  from  the  1st  6f  November  1853,  to  the  31st  of  March 
1854,  96*07  per  cent,  were  successful,  1*67  were  partly  successful, 
and  2'25  per  cent,  failed.  On  the  other  hand,  in  the  hot  season, 
with  a  mean  temperature  of  86^*5,  between  the  Ist  of  April  and 
the  dOth  of  September  1854,  2100  were  vaccinated;  of  these 
only  73'76  per  cent,  were  successful,  4*90  per  cent,  partially,  and 
21*33  per  cent,  were  Deuluresf. 

These  considerations,  therefore,  show  the  important  bearing  of 
meteorology  on  health,  and  how  much  of  the  auimal  nature  is  de- 
pendent on  purely  physical  conditions.  In  this  country  during 
hot  weather,  the  direction  of  the  fluids  of  the  body  is  disturbed 
in  those  aflfected  with  diarrhosa.  The  fluids  which,  in  the  healthy 
state,  pass  from  the  intestinal  canal  into  the  blood,  have  in  the 
abnormal  state  produced  by  heat  their  action  reversed,  and  they 
th&k  pass  from  the  blood  into  the  intestinal  canal. 

In  ccoicluflion,  I  would  congratulate  the  Members  on  the  pros- 
perity of  their  Society,  and  on  the  prospect  of  its  attaining  even 
a  more  prominent  position  than  it  now  occupies,  shotdd  the  sug- 
gestions of  the  Council  be  carried  out. 

*  Dr.  Duncan  Stewart  and  Mr.  Bedford,  *  Notes  on  the  Yaodne  Establiah- 
ment  in  Bengia/  Calcutta,  1854^  p.  4. 

t  The  mmuk  tempemtares  are  tatai  from  Mr.  Glaaaher's  valuable  Sepori  of 
the  Indian  Army  Commiwion. 
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XLIV.  On  the  Gale  of  October  80,  1863. 
By  Jaheb  Qlaisheb,  Esq.,  P.B.S.,  Secretary. 

On  October  30  a  great  storm,  although  of  short  duration,  swept 
oyer  G-reenwich,  during  which  the  wind  reached  a  pressure  of 
29^  lbs.  on  the  square  foot,  exceeding  all  previous  pressures  that 
had  been  experienced  since  the  establishment  of  the  self-recording 
instrument  at  the  Boyal  Observatory,  in  the  year  1841.  To  illus- 
strate  this  point  more  completely,  I  will  here  reproduce  a  Table  of 
extreme  pressures  of  the  wind  in  each  year  from  1841,  which  ap* 
peared  in  a  paper  "  On  the  Pressure  of  the  Wind,"  which  I  laid 
before  this  Society  at  the  commencement  of  the  year  1862*. 

Table  I.  Showing  extreme  Pressures  of  the  Wind  per  square  foot 
at  the  Eoyal  Observatory,  Greenwich,  from  1841  to  1863. 


Year. 

Month 

Extreme 
Pressure. 

Tear. 

Month. 

Extreme 
Pressure. 

1841. 
1842. 
1843. 
1844. 

1846. 
1847. 
1848. 
1849. 
1850. 
1851. 
1851. 

November 

Ibe. 

»4 
21 

»5 
17 
»3 
12 
18 

»3 
22 

as 
11 

1853. 
1854. 
1855. 
1856. 
1857. 
1858. 

.111: 

1861. 
1862. 
1863. 

Fpbfnary    

lbs. 
15 
17 

II 

;i 

20 
28 

as 
22 

.9* 

March    

February    ..... 

January 

April 

Maroh    

jiay .:.::.::.:::::: 

tlaniuiry 

M^r^h 

tTanuarr 

Deoember  .....  . 

February    

Februaiy  and  June 

NoTcmber  

Febniary    

February    

February 

October 

Aumiflt   

October 

December  

From  this  Table,  it  is  readily  seen  that,  previous  to  the  gale  of 
29i  lbs.  of  the  present  year,  the  greatest  pressure  had  been  28  lbs. 
in  1860,  and  the  next  heaviest  25  lbs.,  which  was  ei^perienced  in 
each  of  the  years  1843, 1850,  and  1861.  It  is  a  somewhat  remark- 
able fact  also,  in  connexion  with  this  Table,  that  throughout  the 
whole  range  of  years  1841  to  1868,  the  two  last  years,  1862  and 
1863,  are  the  sole  instances  of  the  occurrence  of  the  extreme  pres- 
sure of  the  year  in  the  month  of  October.  Yet  the  mere  fact  of 
the  pressure  in  this  storm  exceeding  all  previous  pressures,  as  far  as 
authentic  records  extend,  would  not  alone  have  induced  me  to 
make  any  lengthened  communication  to  this  Society ;  but,  by  care- 
fully comparing  the  records  of  the  several  self-registering  instru- 
ments, it  was  foimd  that  the  great  gust  was  coincident  with  the 

«  Kues  Pruc  Meteor.  Soo.  Vol.  I.  p.  85. 
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following  phenomena,  viz.  the  lowest  reading  of  the  harometer,  a 
rapid  dedine  of  temperature,  and  an  instantaneous  change  of  90° 
in  the  direction  of  the  wind,  in  direct  motion,  or  following  the 
oonrse  of  the  sun.  These  various  records  have  been  reproduced  on 
a  single  sheet,  in  order  that  the  coincidence  of  these  phenomena 
maj  more  readilj  be  seen,  and  are  comprised  in  the  Diagram 
forming  Plate  XYIII.,  comprehending  all  the  changes  between 
6*  A.M.  and  11*"  p.m. 

The  following  &ctB  may  be  briefly  deduced  from  these  curves, 
viz.  the  barometer  at  first  fell  slowly  from  29*32  in.  at  6^  a.m.  to 
29-30  in.  by  8**  a.m.,  then  decreased  with  great  rapidity  to  28*80  in. 
by  3**  30"  P.M. :  a  rapid  rise  followed ;  the  reading  28*85  in.  was 
reached  only  9  minutes  after  the  minimum  reading,  increased  to 
2906in.  by  4*"  40"  p.m.,  and  finally  reached  29*30  in.  by  IV  p.m. 

The  temperature  of  the  air  rose  from  43°*8  at  6**  a.m.  to  50°*8 
by  8*  40"  A.M.,  then  feU  3**  by  9^  30"  a.m.,  rose  to  60P-6  by  Iff"  30" 
A.M.,  varied  but  little  from  50®  till  noon,  rose  to  5V  by  V  p.m., 
and  to  6P-6  by  2"»  p.m.,  fell  to  51°*3  by  2*^40"  p.m.,  and  then  rose 
to  the  maximum  value,  63^*3,  by  3*"  15"  p.m.  ;  the  rapid  fall  then 
ensued,  reached  46°  by  4**  p.m.,  43°  by  5**  p.m.,  42°  by  6**  p.m.,  and 
40P-6  by  9^  p.m. 

The  direction  of  the  wind  was  8.  W.  till  noon ;  *  S.8.  W.  till  3*»  30" 
P.M.,  then  changed  to  W.N.W.,  gradually  returned  to  W-S. W.  by 
6^  P.M.,  and  to  S.W.  by  11**  p.m.  The  wind  first  commenced  blow- 
ing forcibly  a  short  time  before  S^  a.m.,  reached  a  force  of  3  lbs.  on 
the  square  foot  by  9^  A.M.,  increased  in  a  gust  to  15  lbs.  by  9^  30" 
A.M.,  then  generally  blew  with  a  force  varying  between  IJ  lb.  and 
4  lbs.  till  3^  P.M.,  greatly  increased  in  force  after  this  time,  reaching 
6  lbs.  at  ff"  16™  P.M.,  12  lbs.  at  3^  20"  p.m.,  17  lbs.  at  3»»  29"  p.m.,  and 
finally  29^  lbs.  at  3^  30"  p.m.*,  then  suddenly  decreased  in  amount, 
pressing  occasionally  with  a  force  of  8  lbs.  till  4^  10"  p.m.  ;  and 
from  4^  30"  P.M.  to  11^  P.M.  the  force  generally  varied  between  1  lb. 
and  3  lbs.,  with  occasional  periods  of  no  perceptible  pressing. 

The  Oxford  curves,  forming  Plate  XIX.  (for  which  I  am  indebted 
to  the  kindness  of  the  Sev.  B.  Main,  M.A.,  Director  of  the  Bad- 
difie  Observatory),  confirm  the  Greenwich  changes  in  a  remarkable 
manner,  although  the  Oxford  changes  precede  those  at  Greenwich 
by  about  one  hour.  Mr.  Main  observes,  however,  that  "the 
storm  of  wind  was  not  very  violent  at  Oxford,  and  there  was  no 

*  At  New  Crofls  Station,  1*6  miles  W.  of  the  Boyal  Observatorj,  a  long  range 
of  engine-shed  was  blown  down,  bur}ring  several  men.  It  fell,  as  nearly  as  can 
be  ascertained,  at  3.40  p.m. 
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violent  giut  like  that  experienced  at  Greenwich;"  indeed  the 
same  fact  may  easily  be  seen  by  reference  to  that  portion  of  the 
Oxford  Diagram  which  exhibits  the  velocity  of  ttie  wind.  It  will 
be  seen  that  although  the  air  was  in  rath^  more  rapid  motion 
from  2^  to  3*^  F.H.  than  for  three  or  four  preceding  hours,  yet  the 
increased  rate  of  travelling  was  not  at  all  commensurate  with  what 
we  should  expect  from  a  gust  of  such  extreme  violence  as  the  one 
recorded  at  Gfreenwich. 


Tablb  II.  Showing  the  amount  of  Change  in  Direct  Motion  (or 
in  the  order  N.,  B.,  S.,  W.  Ac.)  of  the  Wind  during  sudden 
gusts,  as  deduced  from  the  Anemometric  Eecords  at  the 
Boyal  Observatory,  Greenwich,  between  the  years  1855  and 
1863. 
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But,  oonfiiUBg  ouTsdyes  to  the  Green^ch  records,  tbe  fiimul* 
taneily  of  the  change  of  the  direction  of  the  wind  with  the  greatest 
pressure  in  the  gust  at  3*^  30"  p.m.  naturally  directed  attention  to 
the  recordfl  of  preceding  years,  wherein  it  was  found  that  in  con- 
tinuous heavy  gales  of  wind  the  direction  was  invariahly  con- 
tinuous, but  that  in  detached  gusts  (such  as  the  one  under  con- 
sideratiQn)  which  frequently  accompany  sudden  showers  of  rain 
the  wind  generally  shows  a  t^idency  to  alter  its  direction  by  a 
small  amount,  following  the  course  of  the  sun.  Several  instances 
of  this  kind  have  been  selected,  and  are  embodied  in  Table  11. 

This  Table  sufficiently  indicates  that  such  changes  are  by  no 
means  nnfrequent,  the  singular  £eu^  in  connexion  with  them  being 
that  the  change  always  takes  place  in  one  direction,  that  is,  fol- 
lowing the  sun ;  indeed,  through  all  the  records  whidi  I  have  exa- 
mined, I  hare  been  unable  to  detect  any  change  in  the  opposite  or 
retrograde  direction.  For  this  curious  law  I  have  not  as  yet  at- 
tempted to  assign  any  determinate  cause.  ' 

But  the  further  discussion  of  this  singular  storm  must  be  de- 
ferred until  I  have  collected  materiab  from  which  its  course  and 
extent  may  be  more  certainly  traced.  In  the  present  paper  my 
aim  has  been  to  bring  prominently  forward  the  extreme  value  of 
self-registering  instruments  in  recording  and  preserving  changes 
of  so  rapid  a  nature  that  they  would  otherwise  be  unavoidably 
lost ;  and  I  earnestly  trust  that  the  firstfruits  of  this  paper  may 

be  the  establishment  of  many  other  self-recording  instruments. 
The  Diagrams  by  which  this  paper  is  illustrated  were  reduced 

and  drawn  by  Mr.  W.  G.  Nash,  of  the  Boyal  Observatory,  Green- 

widi. 


ybte  on  the  Oales  of  December  2  and  3, 1863. 

During  the  early  morning  hours  of  the  2nd,  the  wind  blew  briskly 
from  the  S.S.E.,  recording  pressures  of  1|  lb.  to  6  lbs.  At  9^  a.h. 
tiie  wind  turned  to  S.,  and  shortly  after  to  S.S.W.,  and  continued 
blowing  lightly  from  this  quarter  till  f^  p.m.  By  2^  80"  p.m.  the 
wind  turned  to  W.,  and  suddenly  increased  in  force,  in  a  few 
minutes  reaching  9  lbs.  on  the  square  foot,  and  varied  between  5  lbs. 
and  9  lbs.  till  2*"  60^  p.m.,  the  direction  meanwhile  veering  to  N.W. ; 
at  2''  50^  P.M.  a  pressure  of  16  lbs.  was  experienced,  and  at  2*"  55"^ 
P.M.  one  of  2S^i  Ibe.  From  2^  67"  p.m.  to  3^  20"  p.m.  the  pressure 
generally  continued  between  8  lbs.  and  16  lbs.,  with  one  gust  to 
20  Ibe.  After  3^  20"  p.m.  the  wind  declined  greatly  in  force,  press- 
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ing  with  forces  Yorying  between  2  lbs.  and  7  lbs.  till  7^  p.m.,  and 
from  ilb.  to  lib.  till  ff"  p.m. 

Bj  8^  P.M.  the  direction  of  the  wind  had  returned  to  W.S.W. ; 
and  from  8^p.m.  till  4^8(rA.M.  on  the  3rd,  it  blew  alternately 
from  W.S.W.,  S.W.,  S.S.W.,  and  S.S.E.,  with  but  Httle  force; 
but  after  4^  30"  a.m.,  with  a  heavy  £eJ1  of  rain,  the  direction  re- 
turned to  S.,  and  it  again  commenced  blowing  with  great  and  in* 
Greasing  force.  From  4^  80"  a.m.  till  8^  a.m.  the  pressures  varied 
between  1  lb.  and  7  lbs. ;  it  then  increased  in  violence  after  8*^  a.m., 
reaching  a  pressure  of  21  lbs.  on  the  square  foot  at  8^  10"  a.m.,  the 
direction  at  the  same  moment  changing  from  S.W.  to  W. 

Prom  8**  16"  a.m.  to  7**  p.m.  the  wind  continued  from  the  W., 
and  constantly  pressed  with  forces  of  4  lbs.  to  12  lbs.  After 
7^  P.M.  it  veered  to  N.W.,  and  continued  from  this  quarter  till 
after  midnight,  the  pressures  between  these  times  varying  between 
lib.  and  6 lbs. 


XLY.  Method  qf  Determining  the  Path  of  a  Meteor.  By  Alex. 
HsBSOiTKL,  Esq.  Communicated  by  Jas.  Glaisheb,  Esq., 
P.E.S.,  Secretaiy. 

Mb.  Qlatsheb  exhibited  a  model  (by  A.  Herschel,  Esq.)  showing 
the  method  of  determining  the  path  of  a  meteor.  It  consisted  of  a 
block  of  wood  as  base,  upon  which  was  pasted  a  map.  Perforations 
were  made  into  the  wood  at  places  where  the  meteor  was  observed, 
at  inclinations  corresponding  to  the  angular  height  and  azimuth 
of  the  meteors ;  wires  of  sufficient  length  were  inserted  into  these 
holes,  from  which  perpendiculars  could  be  dropped.  The  assemblage 
of  wires,  at  the  first  and  last  appearances,  showed  the  places  where 
the  meteor  was  first  and  last  seen,  and  the  distance  £rom  the  earth 
of  these  places,  with  their  latitude  and  longitude.  The  joining  of 
the  two  places  of  intersection  showed  the  path  of  the  meteor. 

Mr.  Glaisher  then  said :— ''  On  the  9th  and  10th  of  August  1868, 
observations  were  made  at  the  Greenwich  and  Cambridge  Obser- 
vatories, at  Cranford  and  Euston-Boad  Observatories  and  at  Hawk- 
hurst,  for  determining  the  heights  and  velocities  of  the  annual 
shooting-stars  of  the  period.  The  following  meteors  were  simul-* 
taneously  observed  on  these  evenings  at  one  or  more  of  these 
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observatoriea  and  at  Hawkhurst.  The  full  particulars  of  (he  ob- 
serrations  are  contained  in  the  catalogue  accompanying  the  Seport 
of  the  British  Association  for  1863. 

''In  Table  I.  the  stations  of  observation  are  represented,  for  short- 
ness, by  their  initial  letters — Cambridge,  Ca.;  Cranfordy  Cr.;  Huston 
Baad  (London),  E. ;  Oreentoich,  G-. ;  and  Hawkhurst ,  H. ;  and  the 
numbers  in  the  first  column  of  the  first  and  following  Tables  refer 
to  the  order  of  appearance  of  the  meteors,  and  to  their  places  on 
the  Chart,  Plate  XX. 

**  The  mean  height  of  disappearance,  from  Table  II.  *,  is  57-7  miles 
above  the  level  of  the  sea.  The  mean  direction  of  their  fiight  is 
from  azim.  222°  W.  fr.  S.,  alt.  28^  which  at  the  mean  instant  of 
the  appearances  was  near  the  bright  star  y  of  Perseus,  in  M  43°'l, 
N.  decl.  60°-8. 

"  The  mean  velocity,  from  Table  III.,  is  39  miles  per  second ;  but 
if  we  exclude  the  two  velocities  of  61  and  70  miles  per  second, 
obtained  separately  for  meteor  No.  12,  as  evidently  affected  by 
errors  of  observation,  the  mean  geocentric  velocity  of  the  fifteen  re- 
maining observations  is  34*4  miles  per  second,  which  agrees  closely 
with  results  hitherto  accepted.  The  remaining  columns  of  this 
Table  contain  the  illuminating  power  of  each  meteor  during  the 
period  of  its  visible  flight.  In  the  last  column  but  one,  this 
quantity  is  expressed  by  the  volume  of  ordinary  coal-gas  which 
would  be  required  to  supply  an  equal  illumination  for  an  equal 
space  of  time  by  its  ordinary  combustion  in  atmospheric  air  (see 
note  ad  Jin,).  The  heat  of  this  combustion,  converted  into  '  foot- 
pounds,' furnishes  the  numbers  for  the  last  column  in  the  Table. 
These  represent  the  mass  of  meteoric  matter,  moving  vnth  a  geo- 
centric velocity  of  30  miles  per  second,  which  such  an  amount  of 
free  caloric,  if  applied  directly,  would  be  able  to  arrest  upon  its 
flight.  The  weights  may  be  taken  to  represent  roughly  the  me- 
teoric particles  as  they  existed  before  their  dissolution,  effected  by 
the  heat  and  pressure  of  their  contact  with  the  air.  The  use  of 
the  oxyhydrogen  flame  of  lime,  or  the  flame  of  the  electric  arc  as 
a  medium  of  comparison  in  this  mode  of  treating  the  subject,  in 
place  of  ordinary  gas-flame,  would  probably  confirm  the  opinion 
that  even  smaller  quantities  of  meteoric  natter  than  those  now 
indicated  are  sufficient  to  produce  the  sparks  of  light  called  shoot- 
ing-stars.*' 

*  Four  daplicate  determinations  of  the  meteors  Nos.  3,  10,  12,  and  13,  in- 
cluded in  thia  and  the  suoceeding  mean  values,  are  here  omitted  for  brevity. 

TOL.  n.  0 
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Fig.  1. 
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SEA.  MOirr  BLANC.  LEVEL. 

(15J60  feet.) 

Virible  heights  of  Shooting  Stan  compared  with  a  Standard  Geological  Scale. 

(Auguat  10th,  1863.) 
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The  luminouB  trajectorieB  by  which  these  meteors  approached 
the  earth  were  exalted  fiur  above  the  heights  accessible  to  mail, 
either  upon  the  sides  of  mountains  or  in  the  more  adventurous 
ascents  of  a  balloon.    In  figs.  1  &  2  they  are  represented  upon 
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Mr.  Nasmyth's  excellent  **  geological  standard  scale,"  and,  more 
concisely,  in  a  diagram  of  elevations  above  the  sea-level  of  the  earth. 
A  diagram  (fig.  3)  similar  to  the  last,  prepared  by  Dr.  Heis,  admits 

Fig.  3. 
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a  direct  comparison  of  the  heights  of  twenty-eight  meteors  ob- 
served by  himself  at  Munster,  and  by  other  observers  elsewhere, 
on  the  evening  of  the  same  date,  between  9**  and  IV  p.if .  The 
accordance  between  the  results  is  so  marked,  that  in  future  a 
region  between  fifty  and  a  himdred  miles  above  the  surface  of  the 
earth  must  be  admitted  to  be  eminently  devoted  to  the  exhibition 
of  these  displays.  The  lower  boundaiy  of  this  region  is  well  de- 
fined, and  the  upper  boundary  by  no  means  extended  (as  the  de- 
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ductions  of  meteorologists  have  not  imfrequently  led  us  to  sup- 
pose) from  the  earth  upward  into  unlimited  space. 

Note, — ^The  light  of  full  moon  has  been  equated  by  Sir  John 
Herschel  ('  Cape  Observations/  p.  853  et  seq.)  to  6862  x  Siriui^ 
54,816  X  a  Lyra,7S,770  x  Altair,  160,000  x  aPenei,  and  to  818,900 
X  Oor  Caroli,  It  is  further  compared  in  this  place  to  a  flame  con- 
suming 4^  cubic  feet  per  hour  of  ordinary  coal-gas  at  a  distance  of 
fifteen  yards,  or  to  a  flame  consuming  17*2  cubic  feet  of  coal-gas 
per  second  at  the  distance  of  a  mile. 

According  to  Despretz  (quoted  by  Brande,  '  Manual  of  Che- 
mistry,' p.  275),  a  single  cubic  foot  of  ordinary  coal-gas  containing 
63  grains  of  pure  hydrogen  and  147  grains  of  pure  carbon  would 
raise  the  temperature  of  677  lbs.  of  distilled  water  1®  Fahrenheit 
by  its  combustion.  The  mechanical  equivalent  of  this  quantity  of 
beat  is  most  nearly  522,000  foot-pounds,  of  which  55,675  repre- 
sent the  potential  energy  of  a  grain  weight  of  matter  animated  by 
a  velocity  of  thirty  miles  per  second.  A  single  cubic  foot  of  coal- 
gas,  on  this  assumption,  would  suffice  to  arrest  the  motion  of  9*378 
grains  weight  of  matter  moving  with  a  geocentric  velocity  of  thirty 
miles  per  second.  The  weights  of  the  last  column  are  therefore 
found  when  the  numbers  of  the  preceding  column  are  multiplied 
by  the  constant  factor  9*378  grains. 


XL VI.  On  Meteorites.  By  Professor  G.  GrorsBPPS  Bianconi,  of 
Bologna.  Translated  and  communicated  by  H.  S.  Eatok,  Esq., 
M.A.,  Librarian. 

Bologna,  11  August,  1863. 

Sib, — A  splendid  Bolide  shone  forth  last  night,  the  10th  of 
August  1863.  I  saw  it  on  the  occasion  of  my  observing,  with  my 
son,  the  shooting-stars  from  the  top  of  my  country-house  on  the 
Biver  Samoggia,  halfvray  between  Bologna  and  Modena. 

At  half-past  nine  this  Bolide  appeared  at  a  little  distance  to  the 
east  of  the  Polar  Star ;  and  it  directed  its  course  toward  the  con- 
stellation of  the  Great  Bear,  terminating  in  that  of  Arcturus.  At 
first  it  was  small  and  moderately  bright.  Its  splendour  increased 
at  the  first  third  of  its  course.  There  it  assumed  a  dazzling  bril- 
liancy. Its  light,  white  at  first,  passed  to  an  azure-violet  of  mar- 
vellous beauty,  accompanied  by  an  intense  light,  extremely  vivid. 
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Shordj  after,  in  approaching  Arcturus,  it  grew  dim,  and  ai  length 
entirely  disappeared.  Its  disk,  at  the  maximum  of  its  incandescence, 
equalled  one-sixth  of  the  lunar  disk.  A  luminous  atmosphere  ac- 
companied it,  at  first  small,  veiy  ahundant  and  which  expanded  in 
the  middle*,  and  at  length  it  became  attenuated  near  the  end  of 
its  course. 

The  path  of  the  bolide,  as  far  as  one  could  judge,  was  rectilinear. 
In  the  same  straight  line  the  tail  appeared,  which  remained  after 
the  disappearance  of  the  bolide.  It  was  spindle-shaped — ^that  is  to 
saj,  yeiy  laige  in  the  middle  and  attenuated  at  the  two  extre- 
mities. These  two  parts  vanished  almost  at  the  first  moment; 
thus  the  tail,  by  the  gradual  shrinking  of  the  two  ends,  became  so 
modified  that  the  middle  only  remained  visible,  for  about  three 
entire  minutes.  This  remaining  middle  portion  became  flexuous 
and  serpentine. 

No  noise  reached  our  ears :  ail  was  in  silence.  Our  eyes,  en- 
chanted by  the  beauty  of  this  spectacle,  did  not  observe  the 
ground.  Persons  who  were  in  the  thoroughfares  saw  all  the 
country  illuminated.  Stronger  than  the  light  of  the  moon,  the 
bnghtnesfl  afforded  by  this  meteor  caused  the  shadows  of  trees  and 
surrounding  objects  to  be  very  distinct. 

I  am  waiting  till  the  end  of  the  season  of  shooting-stars  in  order 
to  address  to  you  some  observations  on  the  vapours  which  attend 
their  course,  and  which  have  relation  to  the  conjectures  I  have 
published  on  the  sublimation  of  the  matter  of  asteroids  kindled  in 
our  atmosphere. 

G.  OirSBPPB  BlAHCOKI. 

The  following  paper  is  the  promised  communication : — 

I  trust  that  the  British  Meteorological  Society  will  favourably 
r^ard  some  observations  that  I  have  made  during  the  last  perio* 
dical  return  of  shooting-stars.  These  observations  tend,  it  seems 
to  me,  in  some  measure  to  advance  the  conjectures  broached  in  my 
pamphlet,  **  Del  colore  prodotto per  Vattritofrafluidi  e  9olidi  in  rap^ 
porio  eolle  fargenti  tertnali  e  cogli  aeroliti,''  which  I  have  had  the 
honour  to  present  to  the  said  Society.  There  I  have  spoken  of  a 
priority  of  the  experiments  made  at  Bologna  in  1889  and  1840  over 
those  made  by  Messrs.  Joule  and  Thomson  in  1843,  on  the  heat 
obtained  by  the  friction  of  liquids  with  solids ;  and  I  have  also  ex- 

^'Here  we  uw  laminous  diffuuoiis,  which  Bpread  tome  little  way  from  the 
vMandmoeat  disk 
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pressed  some  opinions  respecting  meteorites,  bolides,  and  shooting- 
stars  ;  andy  in  particular,  I  have  advanced  on  hypothesis  to  which 
I  now  have  an  opportunity  of  reverting. 

The  experiments  of  Mr.  Joule  have  given  a  high  degree  of  pro- 
bability to  the  opinion  that  the  incandescence  exhibited  by  bo- 
lides and  shooting-stars  is  the  effect  of  the  caloric  produced  by 
the  firiction  of  the  asteroids  with  the  air  of  our  atmosphere,  when 
they  traverse  it.  The  brilliancy  and  the  light  given  out  by 
shooting-stars  and  bolides  are  thus  the  effect  of  this  new  calorific 
source,  except  so  far  as  other  concomitant  causes  may  contribute 
to  it — ^that  is  to  say,  the  compression  of  the  air,  electricity,  &o.  I 
have  thought  that  this  is  not  the  only  effect  of  this  heating  cause. 

The  rapidity  is  probably  not  confined  to  producing  incandescence 
and  superficial  fusion  of  aerolites,  or,  taking  it  more  broadly,  of  the 
asteroids.  I  have  thought  that  there  is  a  much  more  important 
effect — ^that  of  an  extremely  high  temperature,  capable  of  producing 
a  sublimation  or  volatilization  of  the  superficial  matter  of  the  aste- 
roids, consequently  of  givixig  rise  to  two  other  phenomena : — 1st,  to 
a  subtraction  of  matter  at  their  angles,  and  the  retunding  of  those 
aerolites,  which  become  thus  blunted  and  rounded ;  2nd,  to  the 
nebulosity  which  surrounds  these  bodies  when  they  traverse  our 
atmosphere,  which  forms  the  trail  that  generally  marks  the  track 
of  falling  stars. 

These  two  conjectures  have  been  dwelt  upon,  if  I  am  not  mis* 
taken,  in  the  last  observations  I  made  with  the  kind  cooperation 
of  my  confreres,  Prof.  Sespighi  and  Dr.  Casoni.  It  remains  with 
me,  however,  to  point  out  that  these  are  only  the  first  steps  that 
have  been  attempted  in  this  inquiry,  which  I  hope  to  be  able  sub- 
sequently to  advance  in  the  coming  meteor-season  of  I^ovember. 
I  am  now  going  to  report  the  facts,  so  as  to  be  able  to  revert  to 
them  afterwards  in  their  application. 

On  a  sky  the  clearest  I  have  ever  seen,  assisted  by  my  son, 
during  the  early  hours  of  the  night,  on  the  evenings  of  the  4th,  6th, 
7th,  10th,  11th,  and  12th  of  August,  I  observed  several  shooting- 
stars  and  a  few  bolides.  The  principal  one,  which  travelled  from 
the  Pole  Star  to  Arcturus,  was  described  in  the  memorandum  that 
I  had  the  honour  of  addressing  to  the  British  Meteorological 
Society.  I  shall  not  here  speak  of  their  number,  direction,  or  any 
other  particulars  unconnected  with  the  subject  of  which  I  am 
going  to  treat.  Unless  a  deceptive  appearance  has  misled  me,  I 
have  noticed  that  the  velocity  of  the  routes  of  luminous  bodies  in 
the  atmosphere  is  not  the  same  in  all,  nor  always  equal  in  the  same 


Nov.]  BIAVGONI — OK  MSTSOBITES.  28 

body.  It  has  been  observed  for  a  long  time  that  InminouB  bodies 
(bolides)  appear  to  move  more  slowlj  than  shooting-stars  (Hum- 
boldt's '  Cosmos,'  pp:  8,  476,  ed.  Bruzelles).  Now  this  distinction 
between  these  two  classes  of  phenomena  is  no  longer  admissible. 
At  the  same  time  a  sensible  difference  arises  when  we  compare 
the  oonrse  of  a  shooting-star  with  that  of  a  bolide  to  nearly  the 
same  place.  The  bolide  on  the  10th  of  August  presented  to  us 
what  appeared  to  be  clearly  a  difference  in  the  yelocity  of  the  first 
and  last  parts  of  its  course.  The  lengthened  path  which  it  tra- 
Tenied  gave  us  the  chance  of  observing,  without  any  ambiguity, 
that  its  speed  slackened  perceptibly  after  the  first  half  of  its  route. 
The  same  appearance  was  noticed  on  the  6th  of  August,  at  9  p.m., 
in  a  little  bolide  which  travelled  from  the  zenith  to  the  south.  It 
appeared  about  as  large  as  Venus. 

I  do  not  know  whether  any  one  has  made  any  further  observa- 
tions on  this  very  important  point.  The  trail  of  light  which  ac- 
companies bolides  and  shooting-stars,  presents  many  remarkable 
differences.  The  extinction  of  the  tail  in  the  latter  is  generally 
very  rapid.  In  the  twinkling  of  an  eye  a  shooting-star  is  past, 
and  the  tail  vanishes  as  quickly.  At  other  times  it  has  rather 
longer  duration,  lasting  one  or  two  minutes  or  sometimes  more. 
The  tail  of  the  bolide  on  the  10th  of  August  lasted  three  minutes 
in  all.  As  the  disappearance  was  not  simultaneous,  we  could  see 
that  the  two  extremities  were  first  extinguished,  the  middle  part 
being  the  last  to  disappear. 

This  fact  has  been  often  proved,  but  especially  in  the  case  of  the 

bolide  quoted.     After  its  disappearance,  the  tail  was  very  long  at 

first,  afterwards  it  became  shortened  at  each  end — the  centre,  as 

we  have  already  said,  lasting  the  longest.   Whilst  I  was  observing, 

with  my  son,  in  the  country  on  the  Samoggia^  Dr.  Casoni  was  also 

observing  at  the  University  Observatory.    Chir  observations  upon 

the  tracks  of  light  left  by  bolides  and  shooting-stars  agreed  as  well 

ia  the  phases  of  extinction  as  in  other  particulars.     That  which 

seemed  to  be  a  luminous  atmosphere  did  not  appear  from  the 

beginning  of  its  course ;  it  was  after  a  part  of  its  route  that  it 

seemed  to  commence.     Then  it  increased  rapidly  in  bulk  to  a 

maximum  towards  the  middle  of  its  path.     Then  it  lessened  by 

degrees,  and  quite  disappeared  some  distance  from  the  end  of  the 

bright  path*.      Its  form  was  spindle-shaped,  dilating  from  the 

commencement,  like  that  of  the  bolide  of  Quenggock,  in  Pegu. 

*  An  inoorreci  expreesion  has  slipped  into  the  pamphlet  quoted,  '  Del  Colore^* 
&C.,  p.  39,  with  regsxd  to  the  uniformity  of  combustion. 
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The  disappearance  of  the  tail  thus  commences  in  the  thinnest 
part ;  and  the  portion  which  remains  is  that  whose  bulk  is  of  the 
largest  dimensions.  "  I  have  obseired,"  writes  Dr.  Gasoni,  ^*  that 
the  luminous  tail  generally  appears  smaller  at  the  beginning  and 
the  end,  and  that  it  increases  towards  the  middle ;  it  is  most 
Toluminous  and  abundant  in  the  centre.  When  it  has  arrived  at 
a  maximum  of  its  diffusion,  it  begins  to  decrease,  until  it  vanishes 
away  some  distance  from  the  point  where  the  bolide  disappears." 
The  tail  generally  appears  rectilinear;  and  when  it  yanishes 
quickly,  it  does  not  change  its  form.  The  tail  of  the  bolide  on  the 
10th  of  August,  after  being  diminished  by  the  extinction  of  its 
two  extremities,  changed  its  form  very  slowly.  At  first  rectilinear 
and  larger  in  the  middle,  it  afterwards  appeared  shortened,  undu- 
lated, and  serpentine.  It  resembled  fig.  iv.  1,  given  by  M.  Schmidt 
(Haidinger,  Sitzung.,  Oct.  8, 1861).  It  must  be  observed  that 
the  changes  of  shape  took  place  some  time  after  the  luminous 
body  had  disappeared  and  passed  far  on  its  path.  The  luminous 
matter  that  the  burning  asteroid  left  behind  it,  indicating  its 
path,  was  the  only  circumstance  and  the  only  phase  of  the 
phenomenon  that  could  be  submitted  to  careful  observation  or  to 
the  telescope.  This  will  doubtless  be  a  subject  of  subsequent 
observations. 

Professor  Eespighi,  Director  of  the  University  Observatory,  has 
been  kind  enough  to  observe,  with  a  five-foot  comet-finder,  the 
tracks  left  by  meteors  on  the  10th  of  August — ^the  only  evening 
on  which  he  was  disengaged. 

"  Some  of  the  tails  disappeared  the  first  minute.  Others,  espe- 
cially those  which  appeared  the  least  elevated,  lasted  longer.  They 
presented  also  different  aspects :  a  tail,  at  first  rectilinear  and  very 
much  condensed,  would  become  fiexuous  and  undulated;  at  the 
same  time  diffusing  itself,  it  would  break  into  segments,  some  of 
which  would  conglomerate  and  look  like  little  bright  clouds  of  the 
nebula  of  a  comet.  These  appearances  lasted  a  long  time — some- 
times ten  or  twelve  minutes,  the  splendour  gradually  fading,  and 
the  tail  .changing  in  shape,  size,  and  position,  while  others  did  not 
change  at  all.  Sometimes  the  thickest  part,  viz.  the  centre,  remained 
visible  to  the  naked  eye  for  some  moments.  We  saw  one  which 
divided  into  two  rectilinear  parallel  branches  very  near  together, 
which  again  became  undulated  and  fiexuous ;  it  then  broke  into 
fragments,  the  principal  of  which  united  and  formed  a  nebulous 
cloud,  that  lasted  a  considerable  time." 

To  these  observations  by  Prof.  Bespighi,  we  may  add  the  singular 
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eontoitioiiB  aad  variations  described  by  M.  J.  Schmidt  (Haidin- 
ger,  I.  e.)  :— 

''Up  to  a  certain  point  the  tail  of  a  meteor  shortens  and 
diminishes  according  to  the  intensity  of  light.  The  bolide  of 
the  10th  of  August,  which  was  at  first  small  and  white, 
then  of  an  ordinary  brightness  like  that  of  a  shooting-star, 
became  of  a  brilliant  whiteness  after  one-third  of  its  course.  At 
this  point  the  luminous  atmosphere  became  very  abundant  and 
extensiTe.  A  dazzling  greenish  incandescence,  which  afterwards 
changed  to  a  light  but  very  bright  purple,  formed  the  decoration 
of  the  meteor  in  the  middle  of  its  course ;  then  it  faded,  and  at  last 
disappeared.  Changes  thus  take  place  in  the  light,  as  well  as  in 
the  luminous  atmosphere.  These  two  effects  of  the  passage 
through  the  air  of  the  planetoids  present  an  increase  and  diminution 
of  intensity,  which  deserye  to  be  further  studied." 

I  am  now  going  to  advance  some  considerations  resulting  from 
these  observed  facts,  as  far  as  my  knowledge  will  allow  me. 

Admitting,  as  a  general  principle,  that  projectiles  moving  with 
planetary  svnfhiess  may  happen  to  pass  through  our  terrestrial 
atmosphere,  they  doubtless  traverse  it  according  to  their  original 
direction,  so  long  as  they  are  not  hindered  by  any  obstacle.  Joined 
to  the  attraction  of  the  earth,  one  obstacle  to  overcome,  and  partly 
conquerable,  is  the  resistance  of  the  atmosphere  itself,  varying 
according  to  the  different  density  of  its  strata.  The  course  then 
of  the  meteor,  supposing  it  to  pass  through  a  central  region  of 
our  atmosphere,  would  be  retarded  in  accordance  with  this  power 
of  resistance. 

Its  course  would  not,  however,  be  stopped ;  and  its  route  might 
be  continued  to  the  opposite  extremity  of  the  atmosphere,  and  out 
again.  Another  case  is  possible :  a  planetoid  might  either,  by 
the  direction  of  its  movement  or  by  the  diminution  of  its  speed, 
caused  by  gravitation,  be  directed  towards  the  surface  of  the  earth, 
and  there  fall  on  a  spot  a  long  way  from  the  bright  apparition*. 
I  have  examined  some  cases  of  this  kind  in  my  pamphlet  '  Del 
Colore*  &c.    A  calorific  friction  takes  place  in  this  case ;  but  its 

*  "We  might  beliere,"  aays  ICr.  lyidall,  "that  the  greater  number  of 
aerolites  are  dissipated  by  heat,  and  the  earth  thus  Bubjeoted  to  a  terrible  bom- 
bsidment"  {Heat  oonaUUred  as  a  Mode  of  Motion,  1863,  p.  11).  Anotiior 
esuse  aTailable  fortius  proposition  is  noticed  by  Prot  Bespighi : — "  The  different 
density  of  the  aerial  strata  may  repel  even  the  planetoids,  m  as  to  push  them  out 
of  the  atmosphere.  Here  is  an  explanation  of  the  opposite  argument,  that  the 
grandest  appearances  of  failing  stars  are  not  accompanied  by  the  fall  of 
aerolites." 
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effects  cannot  be  the  same  in  every  point  of  the  path  trayened. 
In  the  first  place,  they  will  be  very  limited,  either  on  account  of 
the  rarefaction  of  the  external  atmospheric  strata,  or  because  the 
heating  can  only  take  place  by  gradual  accumulation,  rapid  as  we 
may  suppose  it  to  be.  The  point  where  the  resistance  comes  to 
a  maximum,  and  where  the  speed  is  nearly  at  its  greatest,  is  also 
that  at  which  the  strongest  action  and  reaction  take  place,  and 
where  lies  the  full  complement  of  conditions  necessary  to  the 
highest  effect  of  this  friction.  It  is  also  at  this  point — ^the  very 
middle  of  the  route — that  may  be  seen  the  maximum  light  and  the 
maximum  produce  of  vapour,  also  the  largest  transverse  dimen- 
sions of  the  tail.  The  sidereal  velocity  being  thus  hindered,  the 
meteor  pursues  its  path,  still  continuing  to  slacken  its  speed,  owing 
to  the  surrounding  atmosphere.  One  of  the  elements  of  the 
calorific  friction  thus  beginning  to  cease — the  heat,  light  and 
brightness  also  begin  to  fade,  and  at  last  it  all  passes  into  ob- 
scurity and  disappears.  Once  admit  that  the  heat  of  friction  is, 
as  I  suppose,  important  enough  to  sustain  the  fusion  of  the  surface, 
the  incandescence  of  the  planetoid,  and  besides  all  this  the  sub- 
limation of  the  melted  matter  which  goes  to  form  the  tail,  and  we 
see  that  the  phenomenon  can  only  take  place  where  the  heating 
conditions  have  power  to  produce  this  sublimation.  It  will  begin 
gradually,  at  first  not  so  ample,  becoming  very  abundant  in  the 
middle,  then  diminishing  again,  and  just  ceasing  when  the  course 
of  the  meteor  is  slackened  and  incapable  of  producing  the  necessary 
heat. 

This  reasoning  will  not  fail  when  we  avail  ourselves  of  another 
element  in  the  origin  of  the  luminous  vapours,  «.  e,  the  subtraction 
of  melted  particles  from  the  surfiice  of  the  planetoid  by  the  force 
of  the  draught  of  air  encountered  by  the  body  in  its  passage. 
Perhaps  some  superficial  erosions  of  aerolites  are  thus  caused.  The 
duration  of  a  greater  or  smaller  portion  of  the  bright  tail  is  pro- 
bably explained  under  these  conditions. 

The  heat  arrives  at  its  greatest  intensity  in  the  central  part  of 
its  path.  If  the  heat  is  thus  accumulated  and  concentrated  in 
the  centre  of  the  tail,  it  is  evident  that  this  part  must  necessarily 
be  longest  in  cooling.  It  will  also  appear  to  the  eye  of  an  observer 
to  be  extinguished  later  than  the  beginning  and  the  end ;  as  the 
heat  of  these  parts  is  the  least  intense,  so  they  will  be  the  last  to 
disappear.  We  ought  certainly  to  have  a  precise  idea  of  the 
duration  of  very  intense  heat  in  a  volume  of  air  heated  with  such 
astonishing  rapidity. 
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I  do  not  know,  on  the  other  hand,  whether  tlie  dimensions  of 
this  kind  of  sublimated  cloud  have  ever  been  calculated.  That 
which  accompanied  the  meteor  of  the  10th  of  August  was,  as  far 
as  I  could  judge,  of  very  large  dimensions,  especially  in  its  last 
stage.  I  could  see  that  its  bulk  was  enormous ;  but  we  must  leave 
it  to  philosophers  to  determine  whether,  in  such  a  mass,  we  might 
imagine  a  reservation  of  heat  sufficient  to  support  the  combustion 
of  particles  evaporated  from  the  surface  of  the  meteor. 

We  find  in  the  undulated  form  of  the  luminous  tail  of  the  bolide, 
in  the  figures  drawn  by  Mr.  Schmidt  and  in  Prof.  Bespighi's  obser- 
vations, some  indication  of  the  movements  that  the  molecular  mass 
of  the  tail  experiences  when  it  is  left  in  the  lurch  by  the  flight  of 
the  meteor.  We. see  there  the  movements  peculiar  to  heated 
vi^ure  left  in  the  middle  of  the  atmosphere — ^how  they  whirl  and 
curl,  in  dependence  on  two  conditions : — 1st,  the  tranquillity  or 
otherwise  of  the  surrounding  fluid ;  2nd,  the  disturbance  caused 
by  the  projection  of  the  luminous  body.  Perhaps  it  will  be  yet 
observed  (as  I  have  foreseen,  but  which  I  nevertheless  dared  not 
affirm)  that  the  luminous  trail  which  remains  quietly  suspended 
up  in  the  air  has,  together  with  a  gentle  upward  motion,  undulatory 
and  other  movements. 

Perhaps  there  may  be  observationa  of  this  kind,  consigned  to 
some  comer  of  the  archives  of  science,  which  I  have  not  yet  had 
an  opportunity  of  discovering. 

In  short,  these  few  observations  lead  us  to  conclude : — 1st,  That 
heat  produced,  as  we  are  authorized  to  believe,  by  the  friction  of 
asteroids  against  the  atmosphere  is  not  only  calculated  to  produce 
incandescence  and  fusion,  but  that  it  attains  to  a  higher  degree — 
that  of  causing  a  sublimation  of  the  surface-matter  of  asteroids, 
which  sublimation  or  volatilization  forms  a  luminous  atmosphere 
around  the  falling  body,  of  a  volume  varying  according  to  the  in- 
tensity of  the  source  of  heat.  2nd.  That  this  luminous  atmo- 
sphere (the  tail),  left  to  itself,  disappears  partially  and  by  degrees, 
principally  on  account  of  its  dimensions,  temperature,  and  density ; 
and,  whilst  its  particles  accumulate  concentrically,  it  contracts  and 
changes  form  with  the  variations  peculiar  to  vapours. 

The  influence  of  electricity,  or  any  other  cause  connected  with 
the  phenomena  exhibited  by  burning  planetoids,  may  partially 
modify  these  conclusions. 

Anguft  aa  1863. 
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XLYII.  Bain  at  New  Moon,    By  J.  Pabb:  Habbibok,  Esq.,  M.A. 

(Note.) 

This  was  a  short  notice  showing  different  condusions,  depending 
on  the  different  modes  of  combining  certain  observations  of  rain- 
fall recorded  at  Geneva. 


BOOKS  AND  NOTICES, 


XYII.  Fwrther  Besearehes  on  the  Aurora  Boreales  and  the  Pheno- 
mena which  attend  them.  By  Auo.  De  la  Bite  (Phil.  Mag. 
June  1862,  pp.  8;  and  Arcluyes  des  Sciences  Pbys.  et  Nat., 
Nouvelle  s^rie,  tom.  xiv.  pp.  121-136, 1862,  June). 

This  is  the  substance  of  a  memoir  read  before  "  la  Soci6t6  de  Phys. 
et  d'Hist.  Nat.  de  Gendve,  1862,"  Feb.  6.  The  author  considers 
that  his  theory*  "is  remarkably  confirmed  by  observations  made 
during  the  last  few  years,  especially  bjr  those  of  Mr.  Walker,  on 
the  currents  exhibited  by  telegraphic  wires,  notwithstanding  that 
this  learned  observer  has  deduced  from  them  conclusions  un- 
favourable to  this  theory."  He  calls  attention  to  the  coincidence 
of  aurora  borealis  and  australis,  and  that  it  is  an  atmospheric 
phenomenon  —  that  the  ocean-vapours  conduct  positive  elec- 
tricity to  the  upper  strata  of  the  atmosphere,  which  is  carried 
by  the  trade-winds  toward  the  polar  regions,  forming  a  positive 
envelope  to  the  earth.  The  earth  and  the  upper  rarefied  air,  being 
conductors,  correspond  to  the  two  plates  of  a  condenser,  and  the 
lower  stratum  to  the  dielectric.  The  dielectric  is  thinner  near  the 
poles,  where  therefore  condensation  is  greatest  and  discharges 
more  frequent ;  and  they  "  should  take  place  almost  simultaneously 
at  the  two  poles,  since,  the  earth  being  a  perfect  conductor,  the 
electric  tension  should  be  nearly  the  same  at  each," — ^not  in- 
stantaneously, but  by  successive  discharges,  the  medium  having 
low  conducting-power. 

Alluding  to  the  variations  in  intensity  and  direction  of  earth- 
currents,  and  that,  as  observed,  they  are  derived  currents  collected 
by  large  sheets  of  metal  in  moist  earth,  *'  it  will  be  seen  that  the 
plates,  being  speedily  polarized  under  the  chemical  action  of  the 
current  passing  through  them,  musk,"  according  to  our  author, 
*'  develope  in  the  wire  which  unites  them  an  opposite  current  as 
soon  as  that  whence  they  derived  their  polarization  ceases."  When 
the  negative  electricity  of  the  earth  discharges  itself  at  the  poles, 
and  meets  the  positive  there  accumulated,  two  positive  earth- 
currents  occur  from  the  poles  towards  the  equator,  with  us  from 

»   Vide  Proceed.  Meteor.  Soc.  vol  i.  p.  74;  ih.  p.  161. 
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N.  io  S.  But  if  the  discharge  is  at  the  S.  pole  only,  there  is  no 
N.  to  8.  current  with  us,  but  a  S.  to  N.  current  of  lower  value ; 
hence  the  S.  to  N.  currents  in  the  telegraphic  wires — added  to 
which  is  the  current  from  the  secondary  polarity  of  the  earth- 
plates,  already  referred  to,  and  which  "must  produce  a  current 
ahnost  as  strong."  But  discharges  rarely  cease  at  one  pole  to 
occur  exdusively  at  the  other ;  the  results  in  question  are  rather 
due  to  difference  of  intensity,  and  are  less  decided,  and  accompauied 
by  numerous  oscillations. 

By  passing  a  Buhmkorff  discharge  through  rarefied  air  and 
through  a  sahne  solution,  deriyed  currents  are  collected  out  of  the 
latter,  and  the  copper  plates  employed  acquire  secondary  polarities. 
A  magnetized  needle,  suspended  oyer  mercury  in  the  circuit,  obeys 
the  electro-dynamic  laws. 

M.  De  la  fiiye  prepared  a  globe  of  wood,  with  iron  poles  pro- 
jecting, and  contamed  in  glass  cylinders  in  which  a  yacuum  could 
be  made,  so  that  using  a  Buhmkorff  coil  he  could  obtain  the  auroral 
discharge  at  each  pole,  and  by  magnetizing  the  iron  could  produce 
motion  and  rotation  of  the  light.  By  placmg  a  band  of  moistened 
blotting-paper  round  the  equator,  and  another,  at  right  angles,  from 
pole  to  pole,  he  caused  currents  to  traverse  the  globe,  from  which 
ne  coidd  collect  derived  currents  by  the  application  of  copper  plates, 
and  could  lead  them  to  a  distant  galvanometer.  By  examining 
these  currents  he  obtained  illustrations  of  ''  what  tuces  place  in 
nature,"  and  they  explain  ^*  all  the  variations  in  the  movements 
of  the  galvanometer  placed  in  circuit  of  telegraphic  wires,  which 
accompany  so  &ithfully  the  different  phases  through  which  pass 
the  electric  discharges  constituting  the  aurorsB  boreales  and 
australes."  The  disturbances  of  the  magnetometers,  "  being  the 
result  of  the  direct  action  of  the  terrestrial  currents  upon  the 
magnetic  needle,  are  independent  of  the  secondary  polarities,  which 
pli^  an  important  part  in  the  currents  of  telegraphic  wires." 

The  apparatus  employed  by  M.  De  la  Bive  was  made  at  Geneva, 
by  M.  'Eugene  Schwerd,  a  German  artist,  in  the  manufactory  of 
Prof.  Thury .  An  engraving  of  it  is  given  at  p.  126  of  *  Les  Archives 
des  Sciences  Phys.,'  Nouvelle  p6riode,  tom.  xiv.,  June  1862.  In 
a  note  in  '  Les  Archives '  he  mentions  that  M.  Blavier,  like  Mr. 
Walker,  cannot  attribute  the  S.N.  currents  to  secondary  polarity ; 
because  currents  of  polarization  are  barely  sensible  during  ordinary 
telegraphic  transmissions.  ^*  But  this  objection  is  not  conclusive, 
seeing  that  these  transmissions  take  place  by  means  of  in- 
stantaneous currents,  which  in  general  produce  only  polarizations 
that  are  scarcely  sensible,  whilst  earth-currents  are  continuous  and 
have  a  duration  of  some  minutes — ^at  least  of  one  minute.  In  this 
case  the  currents  to  which  the  secondary  polarities  ^ve  rise  are 
almost  as  strong  as  those  that  have  producea  the  polarities." 
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XVIII.  On  the  probable  Causes  of  the  JEarth-currents.  BytheEer. 
H.  Lloyd,  DJD.,  D.C.L.  &c.  (Eoyal  Irish  Acad.,  1862,  June  23, 
pp.  6.) 

Ik  his  previous  communication*  to  the  Eoyal  Irish  Academy,  he 
had  ''  endeavoured  to  prove  that  the  diurnal  changes  of  the  hori- 
zontal needle  were  the  result  of  electric  currents  traversing  the 
earth's  crust,"  and  that  the  laws  of  these  currents  ''corresponded 
with  those  of  magnetic  changes ; "  but  he  had  "  refrained  from 
offering  any  conjecture  as  to  the  origin  of  the  currents  themselves," 
which  must  be  a  pure  hvpothesis  till  confronted  with  facts.  By 
the  rules  of  inductive  philosophy,  the  more  proper  course  is  to 
ascertain  the  latos  of  the  diurnal  changes  oi  earth-currents  by 
inference  from  the  magnetic  phenomena  they  produce,  before  pro- 
ceeding to  their  causes.  The  principal  features  common  to  all  the 
observed  phenomena  are — that  the  point  to  which  the  resultant 
earth-current  is  directed  follows  the  sun,  although  not  at  a  uni- 
form rate,  being  directed  with  us  towards  £.  about  10.30  a.ic.,  S. 
2.30  p.H.,  W.  7  P.M.,  its  maximum  intensity  being  at  1.30  p.m., 
and  its  minimum^  which  is  opposite  in  direction,  at  1.30  a.m.  ;  and 
there  are  two  subordinate  maxima  and  intervening  minima.  Hence 
the  sun  being  no  doubt  the  primary  cause,  its  mode  of  agency  is 
the  question  to  be  solved.  l)r.  Lloyd  believes,  with  Dr.  Lamont, 
that  the  currents  are  due  to  the  disturbance  of  the  equilibrium  of 
static  electricity ;  he  considers,  however,  these  derangements  to  be 
simply  the  effects  of  solar  heat,  and  not,  with  Dr.  Lament,  results 
of  an  electrical  force  emanating  directly  from  the  sun.  The  known 
negative  state  of  the  earth  and  positive  state  of  the  atmosphere, 
increasing  with  the  height  and  varying  with  the  different  periods 
of  the  day,  furnish  ''  means  fiilly  adequate  to  the  production  of 
the  observed  effects."  Assiuning  the  sun  to  produce  these  varia- 
tions by  its  calorific  action,  the  effects  will  depend  on  the  relative 
temperatures  of  surrounding  places;  and  there  will  be  a  flow 
of  positive  electricity  to  places  most  heated ;  and  this  accounts  for 
the  maximum  at  1.30  p.m.,  the  hottest  period  of  the  day.  The 
secondary  maxima  are  probably  due  to  oifferential  effects ;  their 
epochs  correspond  with  those  of  the  maxima  of  atmospheric  elec- 
tricity, as  deduced  by  Qu^telet.  "  In  order  to  be  able  to  explain 
the  diversity  which  exists  in  the  magnetic  phenomena  at  different 
places,  we  must  know  something  more  of  uie  nature  of  the  solar 
action,  and  of  the  mode  in  which  electricity  is  developed  by  it." 

Whether,  as  De  Saussure  taught,  the  electricity  is  developed  by 
evaporation,  the  vapoiur  taking  up  the  positive,  and  the  water  re- 
taining the  negative — or,  as  De  la  Bive  thinks,  it  has  its  origin  in 
chemical  actions  within  the  solid  crust  of  the  earth,  and  the  posi- 
tive is  simply  transported  by  evaporation — it  seems  to  be  granted 
that  the  separation  of  the  two  electricities  is  the  consequence  of 
evaporation.  The  effect,  therefore,  "  will  vary  greatly  with  the 
distribution  of  land  and  water,"  and  will  be  greatest ''  at  the  coasts 
of  the  great  continents,"  where,  "  the  evaporation  from  the  surface 
♦   Vide  Proceed.  Meteor.  Soc.  vol.  i.  p.  155. 
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of  the  sea  being  mack  greater  than  from  (he  land,"  there  is  ''  a 
flow  of  electricity  ^ofn  ImmI  iowa**  distinct  from  that  due  to  the 
mere  position  of  the  sun.  This  is  precisely  what  happens.  The 
influence  of  the  form  of  the  coast  seems  to  be  shown,  for  instance,  in 
the  diurnal  curve  of  the  Cape  of  G-ood  Hope. 

Dr.  Lloyd  abandons  his  earlier  condusioD,  "  that  the  direction  of 
the  current  of  greatest  intensity  is  connected  with  the  magnetic 
meridian  of  the  place;"  for  it  appears  from  facts  ^'that  the  car- 
rents  affect  a  meridional  direction  in  the  higher  latitudes,  while 
they  are  nearly  parallel  to  the  equator  within  the  tropics."  Many 
circumstances  of  the  configuration  and  structure  of  the  earth  in* 
fluence  the  direction  and  magnitude  of  the  currents ;  but  ''  the 
principal  one  is  that  abore  stated,  viz.  the  distribution  of  land  and 
water  in  the  vicinity  of  the  place  of  observation." 

The  preceding  remarks  refer  to  the  regular  currents:  "the  disturb- 
ance-currents are  caused  by  the  rapid  recombination  "  of  the  two 
electricities  "  through  the  medium  of  moisture  in  the  lower  strata 
of  the  atmosphere  " — an  hypothesis  due  to  De  la  Eive,  though  his 
views  of  the  laws  of  the  resulting  currents  are  inconsistent  with 
the  phenomena.  The  epochs  of  maxima  of  the  disturbance-cur- 
rents depend  on  the  sun  s  hour-angle,  and  not  on  the  longitude  of 
the  place — which  accords  with  the  hypothesis  that  they  are  due  to 
the  meteorological  effects  engjBnderedby  the  sun's  calorific  agency. 

The  most  formidable  objection  to  the  hypothesis  herein  advanced 
is,  **  that  the  regular  magnetic  changes  are  greater  in  summer  than 
in  winter,  while  with  the  electrical  tension  and  its  changes  it  is 
the  reverse."  But  "  the  physical  quantity  measured  by  our  elec- 
trometers is  not  the  absolute  electric  tension,  but  its  variation  with 
the  height ;  while  the  electric  changes  which  engender  terrestrial 
currents  are  the  variations  as  depending  on  horizontal  distance,''^ 
The  author  concludes,  "  It  would  oe  of  importance,  in  reference  to 
this  inquiry,  to  institute  electrical  observations  of  a  totally  different 
kmd  m>m  any  which  we  now  possess,  and  to  measure  the  differ- 
ences of  tension  as  depending  on  horizontal  distance.  There  seems 
to  be  no  difficulty  in  the  way  of  such  observations,  at  least  none 
greater  than  those  which  present  themselves  in  the  ordinary  ob- 
servations of  atmospheric  electricity ;  and  the  results  would  pro- 
bably do  more  to  dear  up  the  physical  aspect  of  these  complex  and 
interwoven  phenomena  than  any  other  observational  meana." 


XIX.  On  Ehdrical  Currente  circulating  near  the  EartVe  Sufface, 
and  their  connexion  with  the  Phenomena  of  Aurora  Borealie, 
(Ninth  Article.)  By  Prof.  Elias  Loobus  ('  American  Journal 
of  Science,'  voL  xxxiv.  pp.  34-45.    1862,  July). 

At  p,  76  of  the  first  volume  of  the  '  Proceedings '  is  a  notice  of 
the  eight  preceding  articles,  in  the  course  of  which  Professor 
Loom  is  had  concluded  that  there  is  a  drift  of  the  stream  of  elec- 
TOL.  II.  n 
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tricity  ^across  central  Europe  in  a  direction  from  abont  N.  28^  E. 
to  S.  28^  W.*'  He  has  collected  materials  for  a  similar  discussion 
for  North  America.  He  shows  *^  in  how  many  cases  the  maximum 
deviation  of  the  magnetic  needle  occurred  earlier  at  Cambridge, 
Philadelphia,  or  Washington  than  it  did  at  Toronto;  in  how 
many  cases  it  occurred  at  the  same  instant;  and  in  how  many 
cases  it  occurred  later  than  at  Toronto ;"  and  adds  that  ^  these  ob- 
servations indicate  that  the  maximum  deviations  of  the  magnetic 
needle  advance  like  a  wave  over  the  earth's  surface,  and  that  the 
direction  of  its  motion  is  from  N  68°  E.  to  S.  68°  W."  in  the 
United  States ;  in  like  manner  he  shows  ''  that  the  minimum  devia- 
tion of  the  magnetic  needle  advances  like  a  wave  over  the  earth's 
surface,  and  that  the  direction  of  its  motion  is  from  N.  69°  E.  to 
S.  69°  W."  He  deduced  that  the  velocity  of  progress  of  the  maxi- 
mum wave  was  in  one  part  118  miles,  and  in  another  75  miles  per 
minute ;  that  of  the  mtnimwn  wave  166  and  103  ;  their  mean  184 
and  89  miles  per  minute.    The  resultants  of  direction  are — 

For  Central  Europe Loomis N.  28°  E.  to  S.  28°  W. 

PorEngLind C.V.Walker...  N.  42°  E.  to  S.  42°  W. 

^"iSoS"'.;"?:}   ^-- N.680B.toS.68oW. 

A  list  is  given  of  auroras,  corresponding  vrith  dates  of  magnetic 
variations,  which  indicate  a  motion  more  nearly  E.  and  W. ;  but 
the  general  inference  is,  that  "  in  the  eastern  part  of  the  United 
States  the  irregular  deflexions  qf  the  magnetic  needle^  whether 
attended  or  not  by  any  auroral  exhibition,  are  generally  propagated 
in  a  direction  Jrom  N.  68°  E,  to  8.  68°  TFl,  and  with  an  average 
velocity  of  about  112  miles  per  minute,** 

A  list  is  given  of  "  notices  of  lateral  displacement  of  the  auroral 
beams ;"  from  which  it  is  deduced  "  that  the  actual  motion  qf  the 
streamers  is  frx)m  about  N.N.E.  to  S.S.W.,"  indicating  **  a  general 
correspondence  between  the  direction  of  the  electric  currents  which 
traverse  the  earth's  surface  during  displays  of  the  aurora  and  the 
motion  of  the  auroral  beams.  In  the  United  States,  the  former 
move  from  about  N.  68°  B.  to  S.  68°  W.,  while  the  ktter  move 
fix)m  about  N.  80°  E.  to  S.  80°  W." 


XX.  On  Earth-Ourrents  during  Miumetic  OalmSy  and  their  con- 
nexion  with  Magnetic  Changes.  By  Balfoub  Stewjlbt,  Esq., 
M.A.,  E;B.S.  (read  April  6, 1868).  Trans.  E.  Soc.  Edinburgh, 
vol.  xxiii.  part  ii.  pp.  855-870. 

Thb  observations  of  earth-currents  during  magnetic  calms,  which 
had  been  previously  made  by  Mr.  C.  V.  Walker*,  were  here  dis- 
cussed in  connexion  with  the  simultaneous  photographic  records 
of  the  earth's  magnetism  at  Kew  Observatory,  those  currents 

*  Vide  Proceed.  Meteor.  Soc.  vol.  i.  p.  160  and  341. 
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beiog  separated  which  were  obsenred  at  moiuents  of  magnetic  dis- 
turbance. 

It  was  found,  in  this  invest^ation,  that  the  great  characterizing 
feature  of  a  disturbing  force  is  the  hurge  range  which  it  causes 
between  the  different  values  of  earth-currents  observed  on  the  same 
line  and  during  the  same  hour  of  the  da^ ;  and  that  this  peculiar 
action  of  disturbances  on  earth-currents  does  not  depend  upon  the 
absolute  amount  of  the  disturbing  force  magnetically  measured, 
but  rather  upon  the  rapidity  with  which  this  force  varies. 

Mr.  Walker's  observation,  that  meteorological  conditions,  in  all 
probability,  influence  the  values  of  the  currents  observed,  was  con- 
firmed b J  the  results  of  this  paper. 

The  hypothesis  adopted  was,  that  earth-currents  are  induced  cur- 
rents, due  to  those  changes  which  are  constantly  taking  place  in 
the  magnetism  of  the  earth.  This  was  called  the  induction-hypo- 
thesis ;  and  the  results  of  the  investigation  were  briefly  stated  as 
follows : — 

1st.  The  earth-currents  observed  during  periods  of  ma^etic 
calm  foUow  a  well-marked  daily  law,  one  feature  of  which  is  the 
small  value  of  those  currents  collected  during  the  early  morning 
hours :  and  this  admits  of  being  readily  explained  on  the  induction- 
hypothesis. 

2ndly.  These  observations  are  probably  influenced  by  such 
meteorological  conditions  as  affect  the  electrical  conductibility  of 
the  upper  strata  of  the  earth's  crust. 

drdly.  The  values  of  the  earth-currents  collected  during  periods 
of  magnetic  disturbance  are  chiefly  remarkable  for  their  great 
range,  with  frequent  change  of  sign.  This  also  admits  of  a  simple 
expLuoation  on  the  inductions-hypothesis. 

4thly.  This  hypothesis  would  therefore  appear  to  be  sufficient  to 
account  for  all  the  earth-currents  hitherto  oDserved. 


XXI.  On  the  popular  Weather'proynaitiesqf  Scotland.  BvAbthus 
MiTOHSLL,  A.M.,  M.D.,  pp.  26.  (Beprinted  from  Edinburgh 
Pha.  Mag.  Oct.  1868.) 
Db.  Mitchell  has  made  a  collection  of  "  Popular  Weather-prog- 
nostics,"  under  ten  heads : — 1.  Hills  or  Mountains.  2.  Mists  and 
Pogs.  3.  Appearance  of  the  Sky.  4.  Moon  and  Sun,  Bainbow, 
Amx»ii  Boreafis,  Falling  Stars,  and  Thunder.  6.  Distant  objects 
seen  with  unusual  clearness.  6.  Unusual  sounds.  7.  Under^^und 
Prognostics.  8.  Plants.  9.  Conduct,  Movements,^.,  of  Animals  : 
(A.)  Birds;  (B.)  Quadrupeds;  (C.)  Insects,  Worms,  Ac.;  (D.) 
Sensations  experienced  by  Man.     10.  Unclassified  Prognostics. 

There  is  so  large  an  amount  of  popular  faith  in  these  signs,  that 
it  "  determines  in  no  small  degree  the  actions  of  shepherds,  farmers), 
seamen,  and  others,  by  whom  thev  are  trusted  in  such  a  manner  as 
to  lead  either  to  gain  or  loss.  They  either  mislead  and  cause  loss 
of  time  and  propwiy ,  or  they  are  useful  and  ready  guides,  to  bo 

i>2 
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consulted  and  obeyed  with  profit.    It  ia  this  eonsideration  which 
gives  to  the  study  of  them  a  practical  value." 

The  Marquis  of  Tweeddale,  President  of  the  Scottish  Meteoro- 
logical Society,  offers  "  a  prize  of  twenty  guineas  "  "  either  in  the 
form  of  a  gold  medal,  a  piece  of  plate,  or  otherwise,  as  the  suc- 
cessful competitor  may  desire,"  "  tor  the  best  scientific  explanation 
of  the  prognostics  collected  by  Dr.  Mitchell."  The  papers  to  be 
lodged  with  the  Society's  Secretary  on  the  Ist  of  May  1864. 
Copies  of  the  Prognostics  may  be  had  of  Messrs.  Blackwood, 
Edinburgh. 


STJNDBT  NOTES. 


18.  BoTAL  IwsTiTUTiow.  1863,  March  20.  Mr,  Stewarts  Lee- 
iure*  on  Magnetic  Disturbances.  (Abstract.) — A  bar  of  steel,  when 
once  magnetized,  has  acquired  a  tendency  to  assume  a  definite  posi- 
tion with  respect  to  the  earth.  But  though  this  is  a  well-known  fact, 
we  are  still  very  much  in  the  dark  with  respect  to  its  cause.  The 
force  with  which  the  earth  acts  upon  the  needle  is  directive  merely, 
that  is  to  say,  the  needle  is  neither  attracted  nor  repelled  as  a 
whole,  but  simply  twisted  round ;  and  in  this  respect  the  earth  is 
similar  to  a  ver^  powerful  magnet,  the  pole  of  which  is  placed  at  a 
great  distance  urom  the  needle  upon  which  it  acts.  The  position 
of  a  magnetic  bar  is  subject  to  many  changes :  let  us  at  present 
consider  those  abrupt  and  sudden  alterations  of  its  position  which 
are  called  magnetic  storms.  During  the  prevalence  of  these  un- 
accountable phenomena,  the  needle  is  found  to  oscillate  rapidly  and 
capriciously  Dackwards  and  forwards,  being  now  on  the  one  side 
and  now  on  the  other  of  its  normal  or  unmsturbed  position.  It 
may  here  be  remarked  that,  in  the  science  of  magnetism,  the  needle 
is  regarded  merely  as  a  vane  which  seems  to  render  visible  the 
direction  and  intensity  of  that  mysterious  force  which  operates 
through  the  earth. 

Gkkuss,  by  observations  at  Gottingen  and  throughout  Europe, 
was  the  first  to  direct  attention  to  magnetic  storpis ;  and  after  the 
establishment  of  the  colonial  observatories,  it  was  found  by  General 
Sabine  that  the  needle  in  Toronto  was  affected  at  precisely  the 
moment  when  it  was  disturbed  at  Gottingen.  Subsequent  obser- 
vations have  all  served  to  confirm  the  remarkable  fact  that  these 
disturbances  break  out  at  the  same  moment  over  every  portion  of 
our  globe.  But  the  point  of  greatest  interest  is  the  connexion  of 
these  phenomena  with  our  luminary.  This  has  been  placed  be- 
yond doubt  chiefly  through  the  labours  of  General  Sabine,  who 
found  at  Toronto  and  elsewhere  that  magnetic  disturbances  obey  a 
law  of  hours.  There  is,  however,  a  still  more  interesting  and 
*  Proceodiiigs  of  British  Meteorological  Sooiet  j,  rol.  i.  p.  320. 
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mysterious  connexion  than  this.  Schwabe  of  Dessau  has  found 
tluit  sun-spots  have  a  period  of  maximum  neariy  every  ten  jears, 
two  of  these  periods  being  the  ^eers  1848  and  1859.  jN^ow  it  was 
likewise  found,  by  Grener^  Sabme,  that  the  aggregate  yearly  value 
of  magnetic  disturbances  at  Toronto  attained  a  maximum  in  1848 ; 
and  it  was  afterwards  found  by  observations  made  at  Kew,  that 
1859  (another  of  Schwabe' s  years)  was  also  a  year  of  maximum 
disturbance.  These  are  the  general  grounds  on  which  we  suspect 
the  sun  to  be  the  agent  which  causes  magnetic  disturbances ;  but 
there  is  also  some  reason  to  believe  that  on  one  occasion  our  lu- 
minary was  caught  in  the  very  act. 

On  the  Ist  of  September,  1859,  two  astronomers,  Messrs.  Car- 
rington  and  Hodgson,  were  independently  observing  the  sun's 
disc,  which  exhibited  at  that  time  a  very  large  spot,  when  about  a 
quarter  past  eleven  they  noticed  a  very  bright  star  of  light  suddenly 
break  out  over  the  spot,  and  move  with  great  velocity  across  the 
sun's  surface. 

On  Mr.  Carrington  sending  afterwards  to  Kew  Observatory,  at 
which  place  the  [>oBition  of  the  magnet  is  recorded  continuously 
by  photography,  it  was  found  that  a  magnetic  disturbance  had 
broken  out  on  the  very  moment  when  this  singular  appearance 
had  been  observed. 

The  next  point  to  be  noticed  is,  that  magnetic  storms  are  always 
accompanied  by  aurorsD  and  earth-currents.  The  latter  are  cur- 
rents of  electricity  which  traverse  the  surface  of .  our  globe,  a  por- 
tion of  which  is  caught  up  by  the  telegraphic  wires,  thereby 
often  seriously  disturbing  them  in  their  communications.  May 
not  this  connexion  which  subsists  between  magnetic  storms,  earth- 
currents,  and  aurorsB  be  of  the  following  nature  f 

Let  us,  for  the  purpose  of  comparison,  liken  our  magnetic  earth 
to  the  soft  iron  core  of  a  Buhmkorff's  machine ;  again,  the  atmo- 
sphere in  its  lower  strata  may  be  compared  to  the  insulator  which 
separates  the  core  from  the  secondary  coil,  while,  on  the  other 
haod,  the  upper  strata  of  the  atmosphere,  when  these  are  suffi- 
ciently attenuated  to  conduct  electricity,  may  be  likened  to  the 
secondarv  coil  itself;  ahto  the  crust  of  the  earth,  being  permeated 
with  moisture,  becomes  a  conductor,  and  may  likewise  be  com? 
pared  to  the  secondary  coil.  Whenever,  therefore,  we  have  a 
sudden  change  of  the  earth's  magnetism  in  one  direction,  we 
should  have  in  the  upper  strata  of  the  atmosphere  and  in  the 
crust  of  the  earth  currents  of  one  kind ;  and  when  we  have  a 
sudden  change  of  magnetism  in  the  opposite  direction,  we  should 
have  similar  currents  of  an  opposite  description.  It  need  hardly 
be  remarked  that  those  currents  which  take  place  in  the  upper 
strata  of  the  atmosphere  will  form  aurorie,  while  those  in  the  crust 
of  the  earth  will  constitute  earth-currents.  It  was  then  shown 
that  an  explanation  of  this  nature  agreed  best  with  the  form  of  the 
Kew  disturbance-curves,  taken  in  connexion  with  the  simultaneous 
earth<M?urrent8  recorded  by  Mr.  C.  V.  Walker,  while  ^1  the  ob* 
served  phenomena  are  decidedly  against  the  idea  that  carth-cur- 


38  PBOGBEDIVGB — BBIT18H  MITEOBOLO&IOAL  SOOISTT. 

rents  cause  magnetic  disturbances  in  the  same  way  that  a  current 
acts  directly  upon  a  magnet.  Now,  if  the  sun  be  able  to  create  a 
terrestrial  aurora,  why  may  he  not  also  create  auror»  in  his  own 
atmosphere  ?  There  are  some  grounds  for  supposing  that  the  red 
flames,  which  become  visible  during  total  eclipses,  are  yeritable 
solar  aurorsB.  The  argument  in  favour  of  this  hypothesis  is,  in 
the  first  place,  that  the  red  flames  have  very  high  actinic  power, 
and  in  this  respect  are  similar  to  terrestrial  aurone ;  and  in  the 
next  place  that,  since  they  sometimes  extend  to  the  enormous 
distance  of  70,000  miles  above  the  sun's  photosphere,  we  are 
naturally  induced  to  associate  them  with  those  phenomena  which 
require  the  smallest  possible  amount  of  atmosphere  for  their 
manifestation ;  and  the  experiments  of  Mr.  Oassiot  prove  that 
electrical  discharges,  similar  to  the  aurora,  are  preeminent  for  the 
very  small  amount  of  atmosphere  which  they  reauire.  One  other 
point  remains  to  be  noticed ;  and  this  is,  that  tnere  appear  to  be 
two  separate  magnetic  disturbing  forces,  both  connected  with  the 
isun,  which  act  simultaneously  upon  the  magnet,  the  position  which 
the  latter  assumes  being  due  to  the  combmed  efiect  of  both.  In 
conclusion,  it  may  be  stated  that  the  attention  of  foreign  men  of 
science  has  of  late  been  much  directed  to  the  problem  of  ter- 
restrial magnetism;  and  five  sets  of  magnetographs,  similar  to 
those  in  operation  at  the  Kew  Observatory,  have  already  been 
procured  by  foreigti  governments.  These,  however,  will  be  placed 
in  the  northern  hemisphere ;  and  it  is  to  be  desired  that  some  of 
our  colonies  in  the  southern  hemisphere  mav  come  forward  in  order 
that,  by  the  next  epoch  of  maximum  disturoance  (1869),  there  may 
be  such  a  network  of  magnetic  observatories  as  may  enable  us  to 
obtain  the  solution  of  this  important  problem. — Proceed.  Roval 
Inst.  vol.  iv.  part  1  (No.  87),  p.  55.— See  Fhil  Trans,  for  1862 
(vol.  clii.)  p.  621,  

14.  Weather-frognosties. — "  Jfi  all  cases  the  weather  of  the 
vernal  equinocttal  voeekyfrom  the  18M  to  the  25th  March  inclusive^ 
seemed  cut  off  and  separated,  in  meteorological  character,  to  a 
remarkable  degree  from  that  of  the  period  immediately  preceding 
or  following  it — ^thus  commending  itself  to  the  attention  as  a  very 

remarkable  portion  of  the  year The  weather  of  that  period, 

narrowly  observed,  was  so  strikingly  copied  and  reproduced  during 
some  summers,  and  so  failed  apparently  in  being  reproduced  in 
others,  ....  when  it  appeared  that  it  was  in  the  extraordinary  and 
stronqUf  marked  equinoxes  and  summers  that  the  resemblance  of 
weather  and  atmospheric  movements  could  be  traced,  and  in  the 
moderate  ordinary  equinoxes  and  summers  that  it  could  not.  Here 
therefore  comes  out  a  useful  rule: — An  ordinary  equinox  is/bllotced 
hy  an  ordinary  summer,  and  ^predicts  it ;  an  extraordinary  equinox 
predicts  and  isfolhteed  hy  an  extraordinary  summer,  and  one  like 
it  in  character ;  and  all  that  is  necessary  tojudae  reasonably  of  the 
future  summer  in  the  different  localities  is  to  have  9k  previous  suf- 
ficient experience  of  what  an  ordinary  equinox  in  such  localiiy  is 
like. ...     It  will  be  found  that  the  18tn  of  March  generallj  in« 
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augnrates  a  new  weather-era,  whicb,  with  oontiziual  changes,  extends 
to  the  26th:'— From 'The  Summer  of  1S62;  by  Thob.  Dv  Boitlat 
(April  1862).  

15.  The  Summer  of  1S6S. — "  The  Summer  comprises  May,  June, 
JulYy  Auffust,  and  September  (not  April).  It  is  not  considered 
probable  uiat  either  heat  or  cold,  or  drought  or  moisture,  will  any- 
where at  any  time  so  predominate  as  to  interfere  with  a  great 
final  return  from  the  cereal  or  even  leguminous  crops,  though 
there  must  eyer  be  small  but  decided  loc^d  differences  of  climate. 
Not  only  may  it  be  expected  that  wheat  may  yield  a  superlative 
return  in  quantity  ana  quality,  but  that  the  spring  crops  also, 
including  barley,  oats,  beans,  peas,  and  potatoes  may  also  be 

thorougUy  good There  seems  no  reason  why  the  early  crop 

of  hay  should  not  be  good  also,  though  it  is  quite  possible  that  the 

latter  pastures  may  be  rather  bare  from  dryness  and  heat It 

may  be  expected  that  the  crops  throughout  England,  Scotland,  and 
Ireland  will  be  safely  housed  in  excellent  condition  before  the 
arri^  of  the  autumnal  rains." — Thos.  Du  Boulay  (April  1863). 


16.  Simple  Formula  for  calculating  Heights  harometrically, — 
^'  As  the  British  Highlands  do  not  exceed  5000  feet  in  altitude,  and 

lie  near  the  parallel  of  56°  north  latitude, the  following  simple 

rule  vrill suffice  for  calculating  all  British  heights : — 

"  Multiply  the  difference  of  the  barometers  by  524,  and  divide 
the  produce  by  the  sum  of  the  barometers,  retaining  three  decimal 
places.  Multiply  this  quotient  by  the  sum  of  the  temperatures  of 
the  air  increased  by  836,  and  divide  the  product  by  9,  keeping  one 
decimal  place.  Eor  aneroid  and  corrected  mercurial  barometers, 
the  quotient  is  the  height  in  English  feet.  For  uncorrected  baro- 
meters, subtract  2^  times  the  difference  of  the  temperatures  of  the 
mercury. 

"Ex.  8.  Height  of  Ben  Lomond  (see  Col.  Sir  H.  James's  In- 
stnictions  for  taking  Meteorological  Observations,  App.)  : — 

A  59*0  B  29*890  in.  M  60*8 

a  47*8  &  26*655  m49*8 

8360  B-f-^56  546  M-i»ll*5 

9428  B-5   3*234  x2j 

28*7 

8-284x524^56*646x942*8-T-9-2a*7=8110*5«A-H. 

"  The  height  by  Laplace's  formula  is  3110*8 ;  by  levelling,  3115*8. 
The  accuracy  of  the  present  formula  is  only  intended  to  be  tested  by 
Laplace's,  and  it  wul  be  wrong  to  at  least  the  same  extent." — 
Alex.  J.  Ellis,  Proceed.  E.  Soc.  vol.  xii.  p.  513,  March  26, 1863. 


17.  yadar*8  Balloon-Descent, —  "Then  began  a  furious  dis- 
ordered race ;  aU  disappeared  before  us — trees,  thickets,  walls,  all 
broken  or  burst  through  by  the  shock ;  it  was  frightful.     Some- 
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times  it  was  a  lake,  in  which  we  plunged ;  a  bog,  the  thick  mad  of 
which  entered  our  mouths  and  our  eyes.  £:  was  maddening. 
'Stop!  stop!'  we  shouted,  enraged  with  the  monster  who  was 
dragging  us  along.  A  railway  was  before  us — ^a  train  passing ;  it 
stopped  at  our  cnes,  but  we  carried  away  the  telegraphic  post  and 
wire.  An  instant  afterwards  we  perceived  in  the  distance  a  red 
house :  I  see  it  now.  The  wind  bore  us  straight  for  this  house. 
It  was  death  for  all,  for  we  should  be  dashed  to  pieces.  No  one 
spoke.  Strange  to  say,  of  those  nine  persons,  one  of  whom  was 
a  lady,  who  were  clinging  to  a  slender  screen  of  osier,  for  whom 
every  second  seemed  counted — ^not  one  had  any  fear.  All  tongues 
were  mute,  all  &ce8  were  calm.  Nadar  held  his  wife,  covering 
her  with  his  body.  Poor  woman !  Every  shock  seemed  to  break 
her  to  pieces. 

**  Jules  Gkxiard  then  tried  and  accomplished  an  act  of  sublime 
heroism.  He  clambered  up  into  the  netting,  the  shocks  of  which 
were  so  terrible  that  three  times  he  fell  on  my  head.  At  length 
he  reached  the  cord  of  the  valve,  opened  it ;  and  the  gas  having  a 
way  of  escape,  the  monster  ceased  to  rise,  but  it  still  shot  along  in 
a  horizontal  line  with  prodigious  rapidity.  There  were  we  squatting 
down  upon  the  frail  osier  car.  '  Take  care! '  we  cried,  when  a  tree 
was  in  the  way ;  we  turned  from  it  and  the  tree  was  broken ;  but 
the  balloon  was  discharging  its  gas,  and  if  the  immense  plain  we 
were  crossing  had  yet  a  few  leagues  we  were  saved.  But  suddenly 
a  forest  appeared  in  the  horizon ;  we  must  leap  out  at  whatever 
risk,  for  the  car  would  be  dashed  to  pieces  at  the  first  collision 
with  those  trees.  I  got  down  into  the  car,  and  raising  myself  I 
knew  not  how — for  I  suflTered  from  a  wound  in  my  knees — my 
trousers  were  torn :  I  jumped,  and  made  I  know  not  how  many 
revolutions,  and  fell  upon  my  head.  After  a  minute's  dizziness,  1 
rose.  The  car  was  then  far  off.  By  the  aid  of  a  stick  I  dragged 
myself  to  the  forest,  and  having  gone  a  few  steps  I  heard  some 
groans.  Saint  F^lix  was  stretched  on  the  soil,  frightfully  disfigured ; 
his  body  was  one  wound.  He  had  an  arm  broken,  the  chest  torn, 
and  an  ankle  dislocated.  The  car  had  disappeared.  After  crossing 
a  river,  I  heard  a  crv.  Nadar  was  stretched  on  the  ground  with 
a  dislocated  thigh ;  his  wife  had  fallen  into  the  river.  Another 
companion  was  shattered.  We  occupied  ourselves  with  St.  FSix 
and  Nadar  and  his  wife.  In  trying  to  assist  the  latter,  I  was  nearly 
drowned ;  for  I  fell  into  the  water  and  sank.  They  picked  me  up 
again,  and  I  found  the  bath  had  done  me  good.  By  the  assistance 
of  the  inhabitants,  the  salvage  was  got  together.  Vehicles  were 
brought ;  they  placed  us  upon  straw.  My  knees  bled,  my  loins  and 
head  seemed  to  be  like  mince-meat ;  but  I  did  not  lose  my  presence 
of  mind  an  instant,  and  for  a  second  I  felt  humiliated  at  looking 
from  the  truss  of  straw  at  those  clouds  which  in  the  night  I  had 
had  under  my  feet.  It  was  in  this  way  we  reached  Buthem,  in 
Hanover. 

'^  In  seventeen  hours  we  had  made  nearly  250  leagues.  Our 
course  infern4ih  had  covered  a  space  of  three  leagues."* — Daily 
Telegraph,  Oct.  24,  1863. 
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CHART     OF      20      METEORS      DOUBLY      OBSERVED, 

AT      HAWKHURST     AND      ELSEWHERE. 

9r-ll«    P.M.    AUG.  I0"^.»*   1863. 


J.Bofirt  Utfv 


Ca.  Counbrid^e  Ohs^  G.  Grticnxviciv  Obstrv^ 

Cr.  Cran^^   Ohs^  H.  HakiUvurst . 

E.  EustorvRoad  Obs^ 
MiaUcrv  8^  10,  It,  and/  Id  -ruMvtd  duplicaU'  dsUryni^iatiorts 


PROCEEDINGS 


OF  THE 


BRITISH    METEOROLOGICAL   SOCIETY. 


Vol,  II.]  1864,  JANUAEY  20.  [No.  10. 


B.  DTTNDA8  THOMSON,  Esq.,  M.D.,  RB.S.L.AB., 
President,  in  the  Chair. 

Bdward  Hirst  Hudson,  Esq.,  of  MoorviUe  Otlej,  Yorkshire ;  and 
Charles  Ferdinand  de  Kierzkowski,  Esq.,  24  Great  George  Street, 

8.W.; 
were  balloted  for  and  duly  elected  Members  of  the  Society. 

The  names  of  Nine  Candidates  for  admission  into  the  Society 
read,  and  ordered  to  be  suspended. 


Hie  following  gentlemen,  who  had  been  duly  elected  Members, 
hsring  subscribed  the  Form  No.  2,  and  having  paid  their  first 
Annual  Contribution,  were  admitted  into  the  Society : — 

Sleotod 

Alex.  Jno.  Cuming,  Esq.,  A.KC. 1863,  June  17. 

F.Fratt,Esq 1868,  March  18, 


XLYIII.  Vapowr-preuwre  and  Vapour-aeium, 
By  Jows  C.  Bloxam,  Esq. 

ImrssTiOATiONS  and  suggestions,  which  have  been  made  within 
the  knowledge  of  our  Society  by  several  independent  persons,  lead 
to  views  on  the  action  of  the  vapour  existent  in  the  atmosphere 
which  are  somewhat  at  variance  with  those  that  have  been  pro- 
mulgated as  orthodox ;  and  it  may  be  worth  the  while  to  consider 

VOI*.  II.  B 
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what  the  new  evidence  amounts  to,  and  what  it  leads  to.  In  the 
first  place,  I  may  refer  to  some  limited  (too  limited  to  have  much 
weight  alone)  experiments  of  my  own,  made  throughout  the  year 
1856 ;  which  consisted  of  simultaneous  observations  carried  on  at 
two  sites,  differing  from  one  another  in  elevation,  and  considerably 
less  than  a  mile  apart.  The  lower  station  was  in  Newport,  where 
I  was  myself  the  observer :  the  upper  station  was  at  Staplers, 
where  a  friend  (Mr.  Clarke),  who  I  believe  was  punctual  and  accu- 
rate, observed.  The  upper  station  was  180  feet  above  the  lower : 
its  neighbourhood  is  almost  devoid  both  of  trees  and  of  open  water ; 
it  has  a  dry  gravelly  soil,  and  is  nearly  on  the  summit  of  a  hill ; 
Newport  has  a  clay  soil,  is  surrounded  with  hills,  and  has  a  mill- 
stream  running  near  to  the  site  of  observation.  The  mean  dew- 
poiat  temperature  was  found  to  be  0°'4*  lower  at  Newport  than 
at  Staplers,  at  the  hour  9  a.m.  ;  and  the  humidity  was  5  lower,  the 
atmospheric  temperature  at  9  a.h.  having  been  1°'6  higher, although 
the  minimum  temperature  was  0^'5  lower.  The  dew-point  values  for 
the  months  June,  July,  and  August  give  a  mean  difference  of  —1^6 
for  Newport,  and  those  for  the  months  March,  April,  May,  October, 
and  November  give  the  difference  -fO^'2.  Under  the  influence  of 
sunshine  this  defect  was  augmented  to  2°,  and  the  excess  to  0^*4. 
These  results  are  connected  with  one  particular  hour  in  the  day ; 
and  no  doubt  the  statement  would  stand  very  differently  for  other 
hours,  but  this  does  not  affect  the  use  now  intended  to  be  made  of 
themf.  Mr.  Ghlaisher  found  in  his  balloon  experiments  that  a 
higher  dew-point  frequently  obtained  at  a  greater  elevation  than 
at  a  lower.  Professor  Lament  has  proved  by  his  experiments  that 
air  and  vapour  may  be  introduced  and  retained  in  a  closed  vessel 
for  a  considerable  period  of  time,  without  more  than  very  imper- 
fect intermixture  of  the  two  taking  place, — the  air  and  the  vapour 
being  in  his  experiments  each  maintained  in  a  state  of  quiescence  %, 
Aqueous  vapour.  Professor  Airy  tells  us,  combined  with  air  will 
not  rapidly  disseminate  itself;  ^'  it  will  long  remain  in  one  place, 
as  if  the  mixture  of  air  and  vapour  produced  viscosity."  Possibly 
this  viscosity,  if  it  be  peculiar  to  aqueous  vapour,  may  depend 
upon  electric  control,  and  the  electric  condition  may  sometimes 

*  If  oonection  sbould  be  made  for  the  greater  addyity  of  evaporatioa  from 
the  wet  bulb  of  the  thermometer  at  the  higher  level,  thia  will  augment  the  cal- 
culated differenoe. 

t  Moet  of  these  partioularB  are  stated  in  '  Meteorology  of  Newport,'  p.  188. 

t  Dalton,  it  ia  to  be  observed,  had  preriously  taught  that  evaporation  of  water 
goes  on  very  slowly  in  space  filled  with  air  in  a  state  of  quiescence. 


Jan.]      BLOXAM — TAPOlTB-FBXSSXntS  AJSfJ)  YAPOUB-AOTIOK.  43 

cheek  and  somefcimea  favour  the  disBemination — at  least  in  atmo- 
spheric action.  Professor  Lament  says  that  he  showed,  in  the 
year  1857,  ''  hy  means  of  obserrations  extending  through  many 
years,  that  in  a  small  vapour-pressure  the  mean  reading  of  the 
barometer  stands  quite  as  high  as  in  a  great  vapour-pressure." 
My  own  observations,  which  extend  through  sixteen  years^  fully 
confirm  this  statement;  but  I  believe  the  doctrine  commonly 
taught  isythat  much  vapour  tends  tocause  the  barometer  to  stand  low, 
and  vice  vend.  I  have  shown  that  the  more  vapour  there  is  in  the 
atmosphere,  the  less  is  there  of  air,  and  vice  versd ;  so  that  air  and 
vapour — comparing  seasons  of  much  vapour  with  seasons  of  little 
vapour — are  alternative  ingredients,  excess  in  one  just  supple- 
menting  defect  in  the  other ;  and  the  barometer  thus  stands  pretty 
much  at  the  same  height  at  the  two  respective  seasons  of  great 
and  of  little  vapour-pressure*.  But  this  does  not  appear  to  indi- 
cate any  law  as  to  how  or  where  the  vapour  is  disseminated,  or 
aggregated,  or  manifested ;  it  only  indicates  a  law  as  to  the  rela- 
tive proportions  of  these  two  atmospheric  constituents.  I  assume 
that  the  Professor's  calculations,  as  well  as  my  own,  take  account 
of  that  portion  of  the  vapour  only  which  is  disseminated,  and,  con- 
sequently, detected  by  the  hygrometer.  The  barometer  reaches 
its  highest  reading,  at  Newport,  viz.  80' 143  in.  (reduced),  on  Sep- 
tember 3  ;  and  of  this  pressure  '374  in.  is  contributed  by  vapour. 
The  next  highest  reading,  viz.  30*125  in.,  occurs  on  March  8 ;  and 
of  this  *199  in.  is  contributed  by  vapour.  The  highest  value  for 
vapour-pressure,  viz.  '413  in.,  occurs  on  July  31  and  three  fol- 
lowing days ;  and  on  July  31  the  atmospheric  pressure  is  29*964  in. 
The  lowest  value  for  vapour-pressure,  viz.  *194in.,  occurs  on 
Pehroary  13;  aud  on  this  day  the  atmospheric  pressure  is 
29'996in.  This  statement  is  probably  good  for  comparison ;  but  I 
do  not  mean  to  deny  that  in  every  case  there  may  have  been  much 
vapour  in  the  upper  strata  of  the  atmosphere,  which  did  not  affect 
the  reading  of  the  hygrometer,  though  it  did  affect  that  of  the 
barometer,  and  that,  consequently,  what  was  in  fact  the  pressure 
of  vapour  transmitted  through  the  atmosphere  was  recorded  as  air- 
pressure  :  neither  is  it  to  be  denied  that  the  average  value  for 
humidity  which  would  have  been  obtained  by  meaning  the  several 
values  belonging  to  the  several  varying  strata  in  the  entire  vertical 
column  of  atmosphere  may  possibly  have  been  somewhat  lower 
than  was  indicated  through  observation  at  the  base  of  the  column, — 
though  there  is  not  much  apparent  room  for  error  in  this  respect, 
*  See '  Meteorology  of  Newport/  p.  aS. 
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inAsmuch  sb  averages  computed  on  a  very  extended  range  of  o\h 
lervationB  have  been  used  in  the  discussion:  such  averages  are 
not  likely  to  be  appreciably  erroneous,  even  if  the  separate  values 
were  so  individually.  The  statement,  so  far  as  it  serves  for  the 
present  purpose,  shows  that  the  compensating  action  is  very  per- 
fect ;  and  it  is  impossible  to  say,  from  the'  evidence,  that  much 
vapour  in  the  atmosphere  has  the  effect  either  of  augmenting  or 
diminishing  the  compound  pressure.  It  may  be  observed  that  the 
correctness  of  the  bsiometer  indication  is  not  open  to  doubt ;  and 
there  is  little  room  for  questioning  the  accuracy  of  the  dates  assigned 
for  the  maximum  and  minimum  of  vapour-pressure,  inasmuch  as 
the  dates  for  the  maximnm  and  minimum  of  atmospheric  tem- 
perature are  respectively  August  8, 4,  and  February  11  ^. 

The  foregoing  evidence  seems  clearly  to  establish  the  fact  that 
vapour  and  air  not  only  may,  but  habitually  do  maintain  for  some 
considerable  period  of  time  separate  positions,  as  well  as  inde- 
pendent actions.  So  far  as  I  comprehend,  it  would  be  an  egre- 
gious error  to  assume  that  Dalton's  law,  as  English  meteorologists 
understand  it,  is  fiedse,  nevertheless.  It  is  not  to  be  supposed,  at  sny 
rate,  that  vapour  ever  exists  in  the  atmosphere  unmixed  with  air, 
nor  that  air  ever  exists  (at  least  within  six  or  seven  miles  of  the 
earth)  unmixed  with  vapour.  One  mass  of  atmosphere  may  hold 
a  larger  proportion  of  vapour  than  another,  whether  the  one  be 
above,  below,  or  aside  of  the  other ;  and  this  being  so,  the  quantity 
of  vapour  that  is  shown  by  the  hygrometer  to  obtain  at  one  level 
is  not  a  safe  criterion  of  the  quantity  that  may  obtain  at  any  other 
level. 

It  is  more  easy  now,  perhaps,  to  understand  how  it  ia  that  rain 
frequently  fiills  when  the  humidity  of  the  atmosphere  we  experi- 
ment on  is  at  a  comparatively  low  value,  and  it  is  not  uncommon 
to  have  rain  and  sleet  in  March  and  April  with  the  humidity  at  a 
deeidedfy  low  point, — ^also  how  it  is  that  we  find  the  atmosphere  at 
saturation-point  when  the  tendencies  are  utterly  opposed  to  rain. 
In  the  former  case,  a  stratum  of  saturated  air  is  sustained  by  the 
lower  dry  stratum,  and  of  course  the  upper  (whether  it  consist  of  air 
or  of  vapour)  contributes  by  its  weight  to  the  pressure  of  the  lower 
stratum,  as  does  also  the  whole  of  the  column  above  it.  If  the 
vapour  of  the  upper  humid  stratum  disseminate  itself  through  the 
lower  stratum,  the  dew-point  would  then  rise  in  the  lower  stratnm« 
although  the  tendency  to  rain  would  be  lessened  by  the  humidity 

*  The  TaluM  and  dates  referred  to  on  pp.  43,  44,  and  47,  are  taken  firam  ^ 
imoothed  curres  given  in  *  Meteorology  of  Newport.' 
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being  zeduced  in  the  ikwifJ  mass:  the  barometer  during  this  inter- 
change would  remain  unaltered.  If  the  yapour  does  not  thus  dis- 
seminate itself^  but  ranains  isolated  (we  may  disregard  the  air 
that  maj  be  mixed  with  this  yapour,  because  the  air  that  is  pre- 
sent has  notiiing  to  do  with  the  so-called  MoiwraUd  condition,  nor 
witii  the  results  this  saturation  leads  to),  it  may  be  subjected  to 
decrement  of  temperature  in  Yarious  ways ;  and  then  rain  will  fall, 
ilthough  the  temperature  should  remain  higher  than  that  which 
obtains  near  the  earth.  The  necessary  decrement  of  temperature 
may  ensue,  through  the  mass  moying  to  a  region  of  lower  tempe- 
latuze,  which,  as  a  preyailing  rule,  it  does  by  progressing  to  higher 
latitudes ;  but  the  lower  temperature  is  fireqnently  met  with  by  the 
exchange  of  a  land  for  a  sea  surfiioe  whilst  temperature  is  rising,  and 
of  sea  for  land  when  temperature  is  declining ;  or  it  may  ensue 
through  a  cold  air  proceeding  to  it ;  or  through  the  mass  rising,  in 
consequence  of  its  relatively  high  temperature  or  of  its  own  dis- 
eeminalang  tendency,  to  a  higher  level ;  or,  fourthly,  as  has  been 
experienced  in  the  balloon  ascent,  through  the  sun's  rays  being 
intercepted  by  a  higher  range  of  clouds.  The  first-named  cause  of 
decrement  is  probably  very  frequently  brought  about  by  deposition 
occurring  in  a  higher  latitude  or  other  oolder  region,  the  void  thus 
arising  in  the  aianospberic  mass  taking  off  atmospheric  weight  and 
pressure,  and  putting  the  atmosphere  in  motaon  to  occupy  the 
void.  I^noe  the  vapour  carries  the  air  along  with  it  to  the  site  of 
deposition,  accumulation  of  air  must  needs  be  going  on  whilst  the 
atmosphere  is  losing  its  v^[K)ur ;  and  by  the  time  the  humid  mass 
hai  been  drained  of  its  excess  of  vapour,  and  deposition  con- 
■equenUy  declines,  and  the  atmo^here  stagnates,  the  barometer 
viU  indicate  great  ataiospheric  pressure,  not  because  tfa^e  is  Zt^fe 
vapour,  but  because  there  is  fnuch  air.  Moreover  the  accumula- 
tion of  atmosphere  that  takes  place  towards  the  higher  latitudes 
will  neoeasarily  entail  a  reaction;  the  vapour  that  flows  to  the 
site  ia  lost  tiiere,  but  the  air  whidi  accompanies  it  is  not  lost ;  this 
ingredient  shifts  from  one  spot  to  another,  but  does  not  lose  its 
gaseous  form ;  as  soon  as  the  cause  of  accumulation  ceases,  the 
atBK>sphere  will  flow  badk  again  to  the  lower  latitudes ;  in  other 
words,  a  north  wind  will  be  experienced  in  our  latitudes, — ^the  high 
pressure  thus  bringing  the  north  wind,  rather  than  the  north  wind 
causing  hig^  pressure.  In  the  second  case  of  extreme  humi- 
dity occurring  near  the  sur&ce  of  the  earth  during  settled  fine 
w^t^r,  the  phenomenon  is  generally  experienced  early  in  the 
da^,  before  the  sun's  rays  have  power  to  warm  the  atmospheric 
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vapour  at  a  moderate  distance  from  the  surface,  or  before  tbey 
have  had  time  to  warm  or  to  establish  the  necessaiy  electric 
conditions,  or  before  the  vapour  has  had  time  to  disseminate  itself 
by  its  own  inherent  properties, — ^in  low  situations,  with  a  high 
barometer,  the  atmospheric  pressure  impeding  the  dissemination 
of  the  vapour,  and  in  a  quiescent  air,  which  favours  the  stationary 
attitude  of  the  vapour,  as  it  does  that  of  dry  sand. 

The  suggested  movement  of  the  atmosphere  to  high  latitudes,  as 
a  consequence  of  deposition  in  the  higher  latitudes,  and  the  sub- 
sequent reflux  of  the  atmosphere  to  low  latitudes,  as  a  consequence 
of  accumulation  of  air  and  excessive  atmospheric  pressure  in  the 
high  latitudes,  seem  perhaps  to  suffice  for  the  causation  of  cyclonic 
action.  When  active  deposition  continues  for  any  considerable 
time  in  a  high  latitude,  the  consequent  reflux  is  not  likely  to  occur 
in  the  same  line  as  the  original  flow :  it  cannot  do  so  whilst  the  flow 
continues ;  it  will  pass  either  to  the  eastward  or  to  the  westward  of 
this  line,  and,  as  the  reflux  is  in  the  direction  from  pole  to  equator, 
^t  will  most  probably  pass  on  the  west  side.  There-will  thus  be  a  cir- 
cuit formed  by  two  currents  running  in  opposite  directions — at  first 
perhaps  in  close  proximity,  side  by  side — ^the  south-tending,  heavy, 
refluent  current  falling  in  at  the  rear  of  the  north-tending  light 
current.  The  complete  circuit  being  formed  and  the  atmosphere 
being  in  rapid  motion,  the  direction  of  the  movement  will  tend 
more  and  more  to  the  true  circular  form.  So  long  as  the  deposi- 
tion continues  with  unabated  energy,  the  rapidity  of  motion  will 
increase ;  but,  as  the  air-constituent  is  none  of  it  lost,  it  will  in- 
crease in  quantity,  both  absolutely  and  relatively ;  it  will  replace 
the  vapour-constituent,  the  atmosphere  will  thus  become  dryer, 
the  barometer  will  simultaneously  rise  in  consequence  of  the  in- 
crease of  air,  the  deposition  will  subside  owing  to  the  decrement  of 
vapour,  and  the  storm  will  then  cease. 

I  feel  confident  that  no  great  progress  will  be  made  in  compre- 
hending the  movements  of  the  atmosphere  until  more  considera- 
tion is  given  to  the  control  which  the  vapour  constituent  exercises 
over  those  movements.  If  the  atmosphere  were,  in  the  first  place, 
at  rest,  and  then  the  vapour  constituent  were  condensed  in  some 
one  locality,  it  is  as  evident  that  the  vapour  would  be  put  in  mo- 
tion as  that  water  in  a  pond  would  be  put  in  motion  by  draining 
away  a  portion  or  by  a  portion  being  evaporated  at  any  one  point ; 
and  if,  whilst  waste  is  going  on  energetically  at  one  point,  supply 
is  kept  up  with  equal  energy  at  another  point,  it  seems  evident 
that  the  motion  must  be  liable  to  become  very  rapid.    Evidence 


Jan.]      BMZUff — ^TAPOUS-FBXSfllTltX  AHB  YiJK>irB-l.CTI02r.  47 

has  been  adrauoed  showing  that  air  and  vapour  are  vicarious  ingre- 
dients in  the  atmosphere — ^this  being  necessary  for  the  mainten- 
ance of  the  equipoise  of  the  whole  atmospheric  mass ;  but  although 
there  is  this  opposition  in  action,  there  is  unity  of  action  also. 
YapooTy  which,  in  point  of  fieust,  is  always  disseminated  through  the 
air,  cannot  move  without  carrying  the  air  with  it,  any  more  than  a 
bush  can  be  dragged  through  water  without  carrying  the  water 
with  it.  It  is  the  vapour,  as  I  think,  that  mainly  controls  the 
movement  of  the  atmosphere ;  and  it  is  temperature  that  mainly 
determines  the  abundance  of  vapour,  and  controls  its  movement ; 
the  dew-point  temperature  and  the  atmospheric  temperatiu«  rise 
and  fall  together  with  considerable  constancy.  The  vicarious 
action  is  slow — ^the  law  is  manifested,  not  in  the  daily  movements, 
but  in  those  of  the  seasons ;  whilst  the  joint  action  is  brought  into 
pky  with  every  shower  of  rain.  The  two  hemispheres  constitute 
the  respective  sites  of  the  two  vicarious  actions,  whilst  the  joint 
actions  occur  wherever  there  is  any  great  disparity  of  temperature. 
The  vapour  exists  in  large  and  in  small  quantity  alternately  in  the 
two  hemispheres ;  and  when  there  is  much  vapour,  there  is  little 
air,  and  vice  versd.  The  joint  action  is  exempUiied  at  the  date  of 
minimum  atmospheric  pressure ;  this  pressure  falls  from  the  maxi- 
mum on  September  8  to  the  minimum  on  October  4,  in  the  Isle  of 
Wight.  This  low  reading  of  the  barometer  is  the  result  of  a  great 
outflow  of  air ;  and  this  outflow  of  air,  it  is  submitted,  is  consequent 
upon  a  great  outflow  of  vapour :  but  the  influx  of  vapour  keeps  pace 
(nearly)  with  the  outflow.  The  amount  of  vapour  at  the  site  is  de« 
termined  by  the  temperature  at  the  site :  the  mean  value  for  tem- 
perature does  not  occur  till  October  20,  and  the  mean  value  for 
dew'point  does  not  occur  till  October  31 ;  and  on  October  4  the 
vapour-pressure  is  only  006 in.  above  the  mean  value,  whilst. the 
air-pressure  is  0*21  in.  below  its  mean  value.  Now  the  air,  which 
on  October  4  has  left  the  site  of  observation,  must  have  flowed  to 
and  exist  at  some  other  site ;  is  it  not  a  &ir  assumption  that  the 
site  of  accumulation  is  some  high  latitude  or  some  inland  district 
where,  at  this  period  of  the  year,  decrement  of  temperature  would 
be  great,  and  condensation  of  vapour  very  great  P  And  does  not 
this  account  for  the  gales  of  wind  that  occur  in  the  Channel  at 
this  period  of  the  year  ?  This  action  is  a  local  action  depending 
on  local  conditions ;  but  as  the  season  advances,  the  vapour  pro- 
gressively diminishes  in  quantity,  and  the  air  progressively  increases 
in  quantity ;  and  this  action,  it  is  submitted,  ia  general  and  be- 
longs to  a  large  portion  of  the  hemisphere. 
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XLIX.  Bemark§  an  the  Aarm oflSGS,  December  2andB. 
By  Jambs  Glaishxb,  Esq.,  F.E.S.,  Secretary. 
Thi  gales  which  occurred  on  the  2nd  and  8rd  of  December,  1868, 
were  in  many  respects  more  remarkable  than  that  of  October  80th. 
It  may  be  remembered  that  the  chief  severity  of  the  October  gale 
lasted  for  a  comparatively  short  space  of  time,  accompanying  the 
greatest  depression  of  the  barometric  column,  and  moderating 
rapidly  With  increasing  readings  of  the  barometer ;  and  whilst  the 
same  characteristicB  were  strongly  displayed  during  the  first  of  the 
December  gales,  on  the  2nd,  yet  during  the  second  gale,  which 
followed  on  the  morning  of  the  8rd,  dissimilar  and  interesting 
characteristics  were  recorded.  Thus,  in  tiiis  gale,  the  greatest 
pressure  occurred  at  the  same  time  as  the  minimiim  reading  of  the 
barometer  (as  in  the  previous  gales) ;  yet  even  after  the  readings 
of  the  barometer  had  turned  to  increase,  and  were  increasing  with 
remarkable  rapidity,  the  gale  still  prevailed  with  unabated  force  for 
some  bours^thus  differing  entirely  from  that  of  the  previous  dayand 
also  that  of  Oct.  80.  The  several  pressures  and  directions  of  the 
wind  during  these  gales  have  already  been  detailed  in  a  short  notice 
appended  to  the  account  of  the  storm  of  Oct.  80  (£Voc.  Met.  Soc. 
No.  9,  p.  16),  but  I  have  deemed  it  necessary  to  reproduce  them 
here  in  connexion  with  observations  made  at  the  Sadcliffe  Observa- 
tory, Oxford.  They  are  briefly  contained  in  the  following  Tables  :— 

Table  I.  Showing  the  bi-horary  directions  of  theWind  at  Oxford  and 
Greenwich,  and  the  bi-horary  velocity  at  Oxford  and  daily  velo- 
cities at  Oxford  and  Greenwich,  from  1868,  Dec.  1<*  22^  to  8**  0^. 


1863. 
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At  Greenwich,  for  the  followinK  24  hours  ending  3'  22^,  the  Telocity 
amountea  to  605  milea. 
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Tjlbls  II.  Showing  respective  directiona  of  the  Wind,  with  details 
of  presBurey  as  recorded  at  ^e  Boyal  Observatory,  Ghreenwicb, 
during  the  Grales  of  December  2nd  and  3rd,  1863. 
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Details  of  Prassure. 

from. 

to 

d  h 
Dee.  I   12 

1  14 
X  20 

2  0 
2    2 
*    a* 
»     3* 
2    8 

2i6i 

2  20 

2  21 

3  8 

3  16 

d  h 
I  14 

1  20 

2  0 
2    2 

2      2i 

2  ih( 

2  20 

2  21 

3  8 
3  13 

3  16 

4  0 

S.S.W. 

S.S.E. 

8.  and  S.8.W. 

8.S.W.andS.W. 

W.S.W.  and  W. 

W Jf  .W.  and  N.W. 

W.N.W.;W.andW.S.W. 

W.&W.;S.W.;S.aW.\ 

and  8.8  J:.            / 

8.  and  8.W. 

S.W.  and  W. 

W.  generally 

N.W.  and  W jf.W. 

W. 

W.S.W. 

From  i  lb.  to  3  lbs. 

From  li  lbs.  to  6  ibe. 

No  pressure. 

No  pressure. 

No  pressure. 

From  6  Ibe.  to22ilbs. 

From  I  lb.  to  7  Iba. 

No  pressure. 

From  I  lb.  to  9  lbs. 
From  5  lbs.  to  21  lbs. 
From  3  lbs.  to  I  ji  lbs. 
From  I  lb.  to  7  lbs. 
Fromilb.  to  lib 
No  prassure. 

The  preceding  Table  fuUj  details  the  varying  pressures  of  the 
innd  daring  these  gales,  and  shows  that  two  great  pressures  were 
recorded,  each  exceeding  20  lbs.  on  the  square  foot.  At  the  times 
of  these  extreme  pressures  the  direction  of  the  wind  was  changed 
to  the  amount  of  about  4&°  in  direct  motion ;  and  declines  of  tem- 
perature occurred,  in  the  former  case  to  the  amount  of  5^,  and  in 
the  latter  to  about  9^.  The  minimum  values  of  the  barometer  also 
occorred  at  or  near  these  extreme  gusts;  indeed  the  extreme 
se?erity  of  a  gale  may  invariably  be  expected  at  the  time  of  the 
minimum  reading  of  the  barometer. 

The  rapid  changes  in  the  readings  of  the  barometer  during  these 
gales  were  especially  curious  and  interesting.  Commencing  with 
a  TnaTitniim  value  of  29'40  in.  at  midnight  on  the  1st,  the  readings 
decreased  rapidly  to  28'81  in.  by  11^  a.h.  on  the  2nd,  increased  to 
29-38  in.  by  9^  dOT  f  .M.,  remained  at  this  reading  till  11*"  p.m., 
then  turned  to  decrease  rapidly,  reaching  the  minimum  value  of 
28-79  in.  at  7*  30"  a.m.  on  the  3rd,  remained  this  reading  for  42", 
then  turned  to  increase  with  great  rapidity,  reaching  30*22  in.  by 
noon  on  the  4th.  It  will  thus  be  seen  that  in  28  hours  the  readings 
increased  by  the  extraordinary  amount  of  1*43  in.,  whilst  during 
6  hours  on  the  3rd  the  rate  of  increase  was  almost  uniformly  0*08  in. 
per  hour. 
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The  following  Table  contains  hourly  readings  at  Oxford  and 
Gf^reenwich  during  this  interesting  period. 

Table  III.  Showing  compar^tiye  readings  of  the  Barometer  at 
Oxford  and  Greenwich,  £rom  1863,  December  l**  22^  to  De- 
cember 3''  22^. 


1863. 
Month,  Day, 

1863. 
Month,  Day, 

Barometer  Beadingt. 

and  Hour. 

Oxford. 

Greenwich. 

and  Hour. 

Oxford. 

Greenwioh. 

d    h 

in. 

in. 

d    h 

in. 

in. 

Dec.  I  aa 

28-77 

28-82 

Dec.  2  21 

2S-89 

28*90 

I  *3 

V 

•81 

22 

2897 

28-97 

2      O 

•81 

-84 

»3 

29-04 

2903 

I 

•84 

•84 

3    0 

•09 

•09 

2 

28-95 

•87 

I 

•13 

■14 

3 

2904 

28-95 
29-06 

2 

•17 

•18 

4 

•10 

3 

-23 

•»3 

5 

•18 

•14 

4 

•29 

•317 

6 

*^ 

•23 

5 

•37 

•33 

7 

•26 

-27 

6 

•44 

•40 

8 

•28 

-30 

7 

•53 

•48     • 

9 

3' 

•34 

8 

-62 

•57 

9* 

•31 

•38 

9 

•70 

-66 

lO 

•31 

•38 

10 

.76 

•73 

II 

•30 

•38 

II 

•84 

-80 

"i 

•28 

•37 

12 

•89 

•84 

12 

•a7 

-36 

13 

'^ 

•89 

13 

•a4 

•35 

14 

29-98 

•9» 

14 

•19 

'^l 

'5 

30-01 

29-96 

»5 

29-04 

-28 

16 

-04 

30-01 

i6 

»8-93 

29-06 

17 

•07 

•05 

17 

•80 

18 

•II 

•09 

i8 

•73 

28-92 

19 

•12 

•13 

i8f 

•68 

•85 

20 

•14 

•15 

19 

•74 

-83 

21              '16 

-18 

2   20 

2880 

28-79 

3  22          30-18            30*20 

d     h 

d    h 

Dec.  I  22 

minimuin  reading  at  Oxford ;  i  23  minimnm  at  Greenwich. 

d  h 

m        h    m 

Dec.  2    8 

40  to  10  40  stationary  at  maximum  value  at  Oxford. 

l.t 

30  to  1 1  20  stationary  at  maximum  value  at  Greenwich. 

30  to  18  45  minimum  value  at  Oxford. 

2    19 

30  to  20  12  minimum  value  at  Greenwich. 
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II  On  the  VeloeUy  of  Propagation^  between  Oxford  and  JSiew,  of 
Atmoepherie  Dieturhaneet.    By  Bixrouft  Stewabt,  Esq.,  M.A.y 

Kew  ObMrratory,  Jannaxy  12th,  1864. 
Thi  squall  of  30th  of  October  last  has  already  been  brought 
before  this  Society.    On  the  afternoon  of  this  day  the  Kew  baro- 
gnph  reoorda  a  yeiy  sudden  fall  in  the  atmospheric  pressure,  which 
teems  to  have  reached  its  lowest  point  about  8^  9"  P.M.,  O.  M.  T. 
At  this  instant  the  gaslights  in  the  room  which  contained  the 
barograph  went  out,  owing  it  is  supposed  to  a  yeiy  violent  gust  of 
wind.     These  were  again  relit  in  a  quarter  of  an  hour ;  in  the  in- 
terval, howeyer,  the  barometer  had  risen  considerably ;  and  indeed 
tiie  corve^  even  though  incomplete,  presents  the  appearance  of  a 
very  rapid  rise.    Perhaps  we  may  suppose  that  a  very  sudden  in- 
crease of  pressure  accompanied  the  gust  of  wind  at  the  moment 
when  the  gas  went  out,  in  which  case  the  turning-point  of  the 
barograph-curve  would  be  at  S^  9"  p.m.    Through  the  kindness  of 
the  Eev.  £.  Main,  of  the  £adcliffe  Observatory,  Oxford,  I  have 
been  favoured  with  a  copy  of  his  barograph-curve,  from  which  it 
spears  that  the  pressure  of  the  air  began  to  increase  very  rapidly 
at  about  2^  aO"  p.m. 
On  this  occasion,  therefore,  Oxford  was  at  least  89"  before  Kew. 
On  November  2lBt  there  was  a  similar  squall ;  and  it  appears  by 
the  Kew  barograph  that  the  atmospheric  pressure  took  a  very 
mdden  upward  start  at  4*"  45"  p.m.,  while  at  Oxford  this  took 
place  at  4  o'clock. 
Oxford,  on  this  occasion,  was  therefore  45"  before  Kew. 
The  3rd  of  December  last  was  likewise  a  very  stormy  day,  and 
djiring  this  storm  the  barograph  at  Oxford  and  Kew  present  at 
least  two  points  of  unmistakeable  correspondence.    The  one  of 
these  occurred  at  Kew  at  ff"  35""  a-m.,  and  at  Oxford  at  2^  40"  ^.M., 
the  difference  being  66". 

The  other  of  these  occurred  at  Kew  at  7^  40"  A.M.,  and  at  Ox- 
ford at  &"  50"  A.M.,  the  difference  being  here  50". 
We  have  thus  for — 

October  30th,  a  difference  between  Kew  and  Oxford  of. .     89" 
November  21st,  a  difference  between  Kew  and  Oxford  of    45" 

r  RR^ 
December  3rd,  a  difference  between  Kew  and  Oxford  of   < 

Oxford  being  always  before  Kew. 

The  first  of  these  numbers  is,  however,  subject  to  a  slight  un- 
certainty, from  the  cause  already  mentioned. 
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LI.  JSarthquake-Theofy,    By  Chablxs  Gbiffik,  Esq. 
Communicated  by  Ohableb  V.  Walker,  Esq.,  Secretary. 

(Extracts.) 

Ok  the  6th  of  October  I  lay  awake  from  3  till  4  o'clock.  I  was 
lying  at  full  length  on  my  right  side,  with  my  head  to  the  south. 
Not  far  firom  that  side  of  my  house  run  both  the  London  and 
North  Western  and  the  Great  Western  Bailways.  I  felt  myself 
suddenly  rolled  as  it  were  towards  the  east,  and  at  once  thought 
it  might  be  from  an  earthquake.  However,  I  heard  a  train  moving, 
which  shortly  passed ;  but  I  found  no  rolling  motion  of  my  body, 
though  the  trains  often  shake  my  windows. 

I  heard,  next  day,  that  some  of  my  neighbours  had  felt  the 
motion. 

I  believe  it  is  now  pretty  generally  admitted  that  the  earth  is  a 
molten  globe  of  metids  and  earths,  surrounded  on  all  sides  by  a 
cool  crust,  on  which  we  live.  I  do  not  know  what  thickness  that 
crust  may  have ;  but  soundings  show  the  sea  to  be  in  some  places 
about  six  miles  deep ;  and  I  have  read  of  a  chasm  in  Sweden  or 
Norway  little  less  than  ten  miles  deep.  The  general  stability  of 
the  earth's  crust  would,  I  think,  lead  one  to  suppose  that  the  average 
thickness  must  be  some  scores  of  miles. 

Judging  by  what  we  know  of  the  outer  surfiice  of  the  crust  of 
the  earth,  I  think  we  may  be  justified  in  concluding  that  the 
internal  ball  or  yelk  of  melted  matters,  being  in  contact  with  the 
inner  surface  of  the  crust  or  shell,  will,  where  that  surSace  is  most 
liable  to  fusion  and  disintegration,  lessen  the  thickness  of  the  crust 
there,  and  tend  to  approach  nearer  to  the  upper  surfiice. 

Thus  would  be  produced  a  cavernous  state  of  the  under  surface 
of  the  crust ;  and  such  concavities  or  caverns  would  be  liable  to 
become  the  receptacles  of  gases  and  vapours,  dmved  firom  the 
disintegrated  materials  or  otherwise,  but  in  an  enormously  com- 
pressed state,  separating  the  molten  matter  from  and  supporting 
the  hardened  crust. 

The  roof  of  the  concavities  might  'continue  to  fall  into  the 
molten  pool  beneath,  and  the  gases  or  vapours  would  probably 
press  down  the  surface  of  the  molten  matters  below  their  ordinary 
or  general  level.  By  these  means  I  suppose  the  earthy  crust  to 
become  so  thin,  ultimately,  as  to  give  way  suddenly,  liberating  the 
compressed  gases  and  steam. 

The  result  would  be  a  sudden  rising  of  the  depressed  liquid  and 
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descent  of  the  solid  crust,  which  would  sometimes  probably  come 
together  like  the  clapping  of  hands. 

It  is  very  probable  that  these  ruptures  of  the  crust  take  place  often 
at  sea.  K  the  rupture  were  beneath  a  sea  a  mile  only  deep,  where 
the  pressure  on  the  imprisoned  gases  or  yapours  would  be,  from 
the  weight  of  the  water  alone,  more  than  a  ton  to  the  square  inch, 
we  need  not  wonder  if  the  relief  from,  or  removal  of,  even  such 
a  comparatively  small  pressure  should  be  propagated  through  a 
ccxDcaTity  or  concavities  scores,  nay,  hundreds  of  miles  in  extent 
almost  in  an  instant,  and  that  more  especially  if  steam  escapes 
and  becomes  suddenly  condensed  while  escaping. 

These  views  seem  to  agree  with  the  fact  of  the  general  thump 
a  ship's  bottom  receives  at  sea  from  an  earthquake.  In  our  own 
earthquake,  a  ship  received  such  a  thump  twenty  miles  from 
Milford  Haven. 

That  the  rupture  should  be  often  at  sea  would  seem  to  arise 
from  three  causes :  first,  the  yielding  nature  of  water  as  compared 
with  earth;  second,  the  bottom  of  the  sea  being  certainly  in 
most  cases  nearer  to  the  points  of  weakness  in  the  earthy  crust  than 
the  surface  of  the  dry  land ;  and  third,  the  mean  density  of  the 
earth  being  greater  than — ^about  four  and  a  half  times — ^that  of 
water. 

The  rupture  is,  of  course,  certain  to  take  place  at  the  point  of 
least  resistance. 

Earthquakes  generally,  if  not  always,  occur  near  the  sea;  and, 
in  the  case  of  the  recent  earthquake,  the  eastern  shores  of  St 
George's  Channel  and  the  Irish  Sea,  where  the  shocks  appear  to 
have  been  most  strongly  felt,  is  an  old  sore  place,  where  the  older 
geological  formations  have  come  to  the  surface,  and  have  been 
perforated  by  veins  of  melted  matters  from 'beneath,  and  where 
nearly  all  the  superior  strata  have  been  removed. 

This  is  just  the  coast  where  we  might  expect  a  thin  part  of  the 
crust  of  the  earth,  and  inverted  cavities  beneath  that  crust,  filled 
with  gases.  A  volcano  is  probably  one  of  these  vents  thus  opened, 
whence  melted  earthy  matters  (which  I  will  now  call  lava)  are 
ejected  and  cooled  till  the  mountain  is  formed.  This  seems  all 
but  proved  by  the  action  of  Vesuvius.  While  smoke  or  vapour 
arises,  the  lava,  I  presume,  remains  at  its  ordinary  elevation,  and 
supports  the  mountainous  walls  of  this  chimney  of  nature  in  exact 
equilibrium. 

When  the  vapours  cease  to  appear,  the  tuUives  foresee  an  eruption. 
By  disintegration  and  falling-in  of  the  mountain,  the  orifice  is 
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closed — the  falling  materials  becoming  not  melted,  but  caked 
together  like  the  crust  that  forms  over  fires  of  bituminous  coal, 
and  stops  their  burning  and  smoking  upwards. 

The  vent  for  the  gases  or  vapours  being  thus  closed,  they  accu- 
mulate between  the  newly  formed  crust  or  plug  and  the  lava  below, 
pressing  and  forcing  the  latter  downwards.  Loose  materials 
descend  on  this  crust,  and  assist  it  to  resist  any  upward  pressure. 

The  crust  in  time  crumbles  away  below,  till  it  becomes  too 
weak  to  resist  the  upward  pressure  of  the  imprisoned  and  increasing 
gaseous  matters  (and  these  pressed  upwards  by  the  depressed  lava), 
till  the  recently  formed  crust  or  volcanic  plug  gives  way,  and  the 
broken  parts  and  the  loose  stones  accumulated  on  its  top  are  shot 
hundreds  of  yards  into  the  air  by  the  sudden  expansion  and  ex- 
pulsion of  the  compressed  gases. 

The  lava,  released  instantaneously  from  the  downward  pressure, 
rushes  back  towards  the  position  whence  it  had  been  depressed, 
being  pressed  from  below  and  all  round  by  the  general  mass  of 
lava. 

By  these  motions  an  impetus  or  momentum  being  acquired  by 
the  lava,  it  is  not  only  forced  with  great  velocity  back  to  its  original 
elevation,  but  is  sometimes  impelled  upwards  to  the  top  of  the 
volcanic  crater  and  over  its  sides  in  immense  streams. 

I  think  it  also  probable  that,  after  an  expulsion  of  gases  and  con- 
sequent removal  of  their  pressure  upwards,  one  or  more  new  plugs 
may  become  successively  formed  and  broken  by  new  formations 
of  gas,  before  the  lava  has  had  time  to  acquire  such  force  as  to 
attain  the  point  of  the  volcanic  throat  where  the  plugs  are  formed. 

The  appearance  of  a  recently  formed  volcano  in  the  Mediterra- 
nean, and  of  another  in  the  same  neighbourhood  some  years  since, 
appear  to  agree  with  my  views. 

It  seems  highly  probable  that  Etna  and  Vesuvius,  and  still  more 
probably  Stromboli,  originally  rose  in  the  same  way  from  the  sea. 

The  recent  earthquake  appears  to  me,  also,  to  confirm  these 
views  of  the  general  origin  of  earthquakes  and  volcanoes. 

The  late  earthquake,  like  many  others,  showed  that  there  was  a 
nearly  simultaneous  action  throughout  the  whole  region  affected ; 
and  nothing,  I  believe,  but  the  cause  I  have  suggested,  or  electricity, 
could  produce  such  steady,  equable,  and  innocent  effects  so  rapidly 
over  a  distance  of  more  than  200  miles  of  longitude  and  nearly  as 
much  of  latitude. 
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Ln.  Hutary  of  the  Earthquake  of  ISQSy  October  eth. 
By  E.  J.  Lowe,  Esq.,  P.B.A.S.,  F.G.S.,  &c. 

Thi  earthquake  of  October  6tli,  1863,  was  felt  throughout  Wales 
and  the  central  counties  of  England,  extending  north  as  far  as 
Doncaster,  Huddersfield,  and  Chtheroe ;  east  to  Market  Basen, 
Peterborough,  and  Bedford ;  south  to  London,  Dorchester,  and 
Plymouth;  and  in  the  west  crossing  St.  Gkorge's  Channel  to  Dublin 
and  Wexford.  It  was  also  felt  in  the  few  isolated  places  Lancaster, 
UlTerston,  Harrogate,  Malton,  Scarborough,  Bury  St.  Edmunds, 
Brighton,  and  the  Isle  of  Wight.  A  line  drawn  from  Stafford  to 
Cardiff  would  pass  through  the  localities  of  greatest  intensity. 

The  focua  of  the  shock  must  have  been  at  a  great  depth,  as  it 
wiaa  felt  almost  simultaneously  throughout  England  and  Wales, 
whilst,  had  it  been  near  the  surface,  it  would  have  occupied  8  or 
10  minutes  in  travelling  to  some  of  the  places.  The  descrepancies 
in  ita  estimated  direction  are  probably  owing  to  the  vertical  pre- 
dominating over  the  horizontal  movement.  Near  the  centre  of 
concoaaion,  the  explosion  occurred  immediately  after  the  shock ; 
but  in  more  distant  places  the  noise  was  heard  to  precede  the 
ahock,  owing  to  the  much  more  rapid  velocity  of  the  wund^oave 
over  that  of  the  earth-toave*  It  is  now  certain  that  there  were 
Bereral  shocks,  the  two  most  severe  close  together  at  3^  23"^  a.m., 
the  less,  violent  ones  being  felt  at  2^  25"",  3^"  KT,  and  4f  a.k. 

My  warmest  thanks  are  due  to  Mr.  Allport  for  information 
from  every  station-master  on  the  Midland  Bailway .  At  81  stations 
the  earthquake  was  not  felt,  and  at  17  others  only  slightly ;  whilst 
at  107  stations  the  noise  was  heard,  rumbling  in  30  cases,  like 
distant  thunder  in  23,  as  a  passing  train  in  21,  passing  carts  in  8, 
burglars  at  work  in  13.  Bells  were  rung  at  Chesterfield,  Crom- 
ford,  Leicester,  Market  BArborough,  Pinedon,  Isham,  and  Birming- 
ham. The  gaslights  flickered  at  Leicester;  a  clock  stopped  at 
Toton ;  a  ceiling  cracked  at  Bleasby  Gate ;  bricks  fell  at  Mans- 
field ;  glass  was  broken  at  Alfreton ;  a  wall  of  the  reservoir  fell, 
and  the  water  became  muddy,  at  Derby ;  and  the  night-man,  think- 
ing it  was  an  approaching  train,  put  his  signal  on  at  Bromsgrove. 

Sixty-foiur  station-masters  describe  the  direction  firom  which  the 
shocks  seemed  to  come :  20  from  W.  to  N.W. ;  15  from  S.  to  S.E. ; 
10  from  N. ;  9  from  N.E. ;  6  from  S.W. ;  and  4  from  E. 

From  251  private  sources,  the  noise  was  described  in  94  in- 
stances as  rumbling,  in  33  like  a  railway  train,  in  35  as  resembling 
thunder,  in  20  as  an  explosion,  in  11  like  wind,  and  in  38  it 
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was  attributed  to  burglars.  One  lady  made  it  appear  like  a  dog's- 
tail  thumping  on  the  floor ;  but  it  is  only  fair  to  qualify  this  de- 
scription, as  it  seems  probable  that  the  weights  of  a  clock  struck 
against  the  case.  In  several  hundred  instances  the  observers  con- 
sidered that  their  beds  were  lifted  up  firom  beneath  and  afterwards 
moved  sideways,  showing  both  the  vertical  and  horizontal  move- 
ments. 

Many  observers  mention  two  sounds,  the  first  as  if  burglars 
were  breaking  into  the  house  with  but  little  dexterity,  whilst  a 
heavy  waggon  was  passing  at  the  bottom  of  the  lane.  At  Weston, 
books  fell  from  the  selves ;  yet  none  of  the  police  on  duty  felt 
anything.  On  the  Yorkshire  coast,  fishermen  felt  a  false  tide ; 
at  Penzance,  the  sea  was  much  agitated ;  twenty  miles  from  the 
shore  near  Milford  Haven,  the  captain  of  a  vessel  felt  a  concussion 
like  striking  on  a  rock.  At  Branscombe,  the  ceiling  of  a  room 
was  thrown  down ;  in  Liverpool,  glass  was  broken  in  many  houses ; 
at  Prestwood  and  Hardwich,  pheasants  beg&n  to  crow ;  at  Taunton, 
the  people  ran  into  the  streets ;  at  Malvern,  the  gas  was  extin* 
guished ;  at  Monmouth,  the  church  spire  was  damaged  for  80  feet, 
and  many  persons  rushed  out  of  their  houses.  At  the  Deaneiy  of 
LlandafT,  a  bed  was  felt  to  be  lifted  up  and  jumped  down,  and  the 
pictures  on  the  walls  were  all  moved  in  the  same  direction.  At 
Coventry,  the  Exhall  Golliery  was  filled  with  water.  At  Hereford, 
an  extraordinary  sound  was  heard  approaching  from  the  west, 
accompanied  by  a  violent  shaking  of  the  earth :  the  noise  was  a 
rapid  succession  of  detonations,  not  loud  in  its  approach,  but  in  an 
instant  equalling  thunder,  and  then  in  a  moment  dying  away ;  with 
the  crash  was  a  fearful  lift  from  beneath,  directly  upwards ;  many 
beUs  rang,  some  walls  and  ceilings  were  cracked,  china  and  ghuw 
broken,  and  the  trees  shook  violently,  although  the  air  was  calm. 
At  Stretton  Bectory,  Mr.  Key  describes  the  crash  as  being  equal 
to  the  loudest  peal  of  thunder,  yet  fuller,  deeper,  and  grander.  At 
Hampton  House,  near  Hereford,  Mr.  Weare,  who  is  an  astronomer, 
was  sitting  facing  the  west,  when  up  went  the  leg  of  his  chair,  and 
he  distinctly  felt  the  shock  in  his  right  leg  before  the  left  was 
affected ;  for  though  almost  instantaneous,  it  was  appreciable.  The 
whole  lasted  three  seconds,  the  roar  going  off  in  five  seconds  more. 
At  the  Parkfield  Ironworks,  near  Wolverhampton,  none  of  the 
miners  felt  anything,  although  at  the  surface  it  woke  every  one.  At 
>Boss,  in  Herefordshire,  the  wife  of  Dr.  Beckett  saw  the  west  wall 
of  the  house  leaning  over  towards  her,  and  a  chair  tilted  off  two 
legs  nearly  4  inches  in  the  same  direction.    At  Sponford  Bectory, 
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Ilchester,  the  eaith  cracked  across  a  hard  carriag6*road.  At  Merthyr 
l^dvil,  the  colliers,  who  were  at  a  depth  of  1200  feet,  heard  a  noise 
as  if  a  number  of  empty  waggons  were  being  rapidly  propelled 
through  the  workings.  At  Hardwick  Parsonage,  in  South  Wales,  a 
woman  noticed  a  chair  jigging  on  the  floor ;  and  after  it  had  ceased, 
she  distinctly  heard  a  repetition  with  the  chairs  in  the  kitchen 
below.  The  greatest  yiolence  seems,  however,  to  have  been  at  Ghu-- 
way  (12  miles  from  Boss,  and  the  same  distance  from  Hereford 
and  Abergavenny)  :  here  the  noise  resembled  rattling  thund^,  ap- 
proaching and  passing  away  again ;  the  south  wall  of  Mr.  Herbert's 
house  was  split  from  top  to  bottom ;  the  wall  of  all  the  top  rooms 
cracked,  and  several  bricks  fell  do^m  a  chimney ;  Mr.  Herbert's 
bed  was  lifted  up  perpendicularly  at  each  corner:  in  his  son's 
house,  several  walls  were  cracked,  and  a  ceiling  fell. 

Perhaps  the  most  amusing  account  is  that  of  a  gentleman  at 
Marwood,  who  imagined,  from  the  movement,  that  his  head  was 
being  filled  by  a  rush  of  blood ;  and,  as  a  precaution,  he  took  a 
blue  pill. 

JBeest<m  Oheervatary, — ^A  smart  shock  of  an  earthquake  was  felt 
here,  between  8.20  and  3.30  a.m.  of  October  6th,  many  persons 
being  awaken  from  the  shaking  of  their  beds  and  windows.  At  the 
time,  the  sky  was  cloudless,  the  wind  west,  barometer  stationary, 
and  the  temperature  3P.  The  shock  evidently  awoke 
me ;  jet  I  was  unconscious  of  any  movement.  I  got  up  Fig.  1. 
and  went  to  take  an  observation^  the  time  being  exactly  •  ^ 

8.30  by  my  watch. 

The  motion  of  the  earthquake-pendulum  at  this  obser- 
vatory was  from  W.N.W.  to  E.S.E. ;  and  the  displace- 
ment of  chalk,  by  the  80-foot  rod,  was  i  an  inch,  the 
index-needle  moving  the  chalk  so  fui  to  leave  an  oeol, 
or  rather  a  lengthened-oval  hole,  where  olol  (fig.  1)  shows  * 

the  form  of  the  hole,  and  /3  the  size  of  the  index  which 
produced  it. 

The  pendulum  is  simple  in  construction,  consisting  of  a  wooden 
rod  80  feet  long,  freely  hung  in  a  tube  of  6  inches  in  diameter, 
which  extends  from  the  summit  to  the  base  of  my  tower.  At  the 
base  is  a  heavy  brass  ball,  of  the  size  of  an  orange,  to  which  a  steel 
index  is  attached.  The  index-ball  was  made  in  1850,  uuder  my 
directions,  by  Messrs.  Negretti  and  Zambra ;  and  its  recent  perf> 
formance,  after  having  been  idle  (except  once)  for  thirteen  years,  is 
highly  satisfactory.  An  earthquake,  by  moving  the  position  of  the 
tower,  causes  the  index  to  plough  up  the  chalk — the  length  of 
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removed  chalk  registering  the  displacement  of  the  summit  of  the 
tower,  as  weU  as  the  line  pointing  out  the  direction  of  the  shock. 
The  form  of  the  hole  ploughed  up  in  the  chalk  seems  to  prove 
that  we  were  some  distance  from  the  focus  of  the  shock. 

There  must  have  been  several  shocks.  Mr.  John  Fellows,  of 
Beeston  Field,  is  certaLa  that  a  shock,  which  woke  him,  occurred 
at  2*^  85"^  A.M. ;  he  thought  it  to  be  an  earthquake,  because  he  saw 
his  watch-chain,  which  was  hanging,  swing  to  and  fro.  A  shock 
certainly  occurred  here  between  3^  20^  and  8^  8(r,  as,  at  this  time, 
all  the  zero-pencils  on  mj  atmospheric  recorder  marked  the  paper 
in  a  remarkable  manner  (fig.  2). 

Fig.  2. 


Time  of  earthquake. 


Time  of  earthquake^ 


1.  Zero-pencil 

of  Bain. 

2-      II          II 

Evaporator. 

8-      II          II 

Thermometer. 

4.      „         „ 

Wind. 

«.      „         » 

Electricity. 

6.            M                    M 

Barometer. 

These  parallel   lines   advance 
^  an  inch  per  hour. 


Six  other  zero-pencils  similarly  marked. 

Mrs.  Hamilton  Gray,  of  Bolsover  Castle,  informs  me  that  a 
correspondent  from  Madras  mentions  that  the  earthquake  of  Oc- 
tober did  much  damage  in  Manillai  and  was  strongly  felt  in  the 
N.W.  Provinces  of  India. 


It  is  worthy  of  remark,  that  the  lead  of  my  Observatory  at 
Beeston  was  cracked  in  seven  pkces,  so  as  to  allow  the  rain  to 
pass  through  the  roof  into  the  rooms.  The  cracks  were  all  from 
W.N.W.  to  E.S.E.,  or  somewhat  nearer  W.  and  E.,  and  each  about 
6  inches  in  length. 

It  may  here  be  mentioned  that  information  from  the  following 
places  shows  that  the  earthquake  was  not  felt  at  any  of  them : — 
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Newcastle,  Allenheads,  Shields,  Stockton,  Northallerton,  Kendal, 
Isle  of  Man,  Settle,  Skipton,  Bradford,  Normanton,  Hull,  Island 
of  Anglesea,  Buzton,  Lynn,  Hertford,  Vckfield,  Plymouth,  Col- 
chester or  GhMfield  (in  Essex). 

On  the  Midland  Boilway,  starting  in  the  north  at  Moreoombe 
Bay,  the  earthquake  was  not  felt  between  that  station  and  Brad- 
fold,  except  at  Keighley,  near  Leeds.  It  was  felt  at  Leeds,  and 
then  not  again  till  Masbro' ;  it  was  felt  in  all  places  between 
fibeffield  and  Masbro*,  but  in  none  between  Masbro'  and  Don- 
caster,  although  it  was  felt  at  Doncaster.  From  Masbro*  south 
there  wCTe  no  shocks  until  near  Chesterfield,  and  then  felt  eyeiy- 
where  to  Claycross ;  then  an  interruption  till  S.  of  Ambergato. 
!EVom  Cromford  to  Bakewell  it  was  felt ;  but  not  from  Bakewell  to 
Buxton*  On  the  Nottingham  and  Lincoln  line  it  was  not  felt  N. 
of  CoDingham.  On  the  Leicester  and  Hitchin  line  there  was  no 
shocks,  of  Bedford. 

I  may  here  be  allowed  to  repeat  some  remarks  I  made  yester- 
day (January  19),  in  the  course  of  an  address  I  deliyered  at  the 
miiMe  at  the  Mansfield  Mechanics'  Institute. 

"  Perceptible  shocks  are  much  more  common  than  generally 
supposed.   Since  the  year  1800  there  have  been  8840  earthquakes, 
and  firom  1800  to  1850  no  less  than  110  shocks  in  the  British 
Islands.    On  an  ayerage,  a  shock  occurs  somewhere  on  the  earth's 
tnrbee  eyery  six  days,  and  one  in  eyery  eight  months  is  unusually 
terore,  more  earthquakes  occurring  in  winter  than  in  summer,  the 
maniimm  being  attained  in  January,  and  the  minimum  in  July. 
Ib  turning  to  our  own  country,  one  was  felt  throughout  Euglaud 
ID  1089,  another  in  1110  in  Shropshire,  in  1116  in  Wales,  in  1120 
in  Somersetshire,  in  1184  in  Kent,  when  flames  issued  from  the 
earth  in  seyeral  places ;  another,  severe,  at  Lincoln  in  1142 ;  one 
in  1249  in  Somersetshire,  another  in  1250  at  St.  Albans,  one 
throughout  England  in  1274,  another  on  November  14, 1828— - 
the  greatest  ever  known  in  England — ^the  Church  of  Olastonbury 
thrown  down ;  another,  on  April  6, 1880,  which  lasted  a  minute, 
and  did  much  damage  to  buildings ;  one  in  1882,  in  the  South 
Counties — ^many  churches  thrown  down;  one  in  1426,  in  the 
Midland  Counties,  accompanied  by  thunder  and  lightning;  an- 
other in  1428,  very  severe  all  over  England ;  one  in  1571,  in  Here- 
fordshire—Marcley  Hill  (twenty-six  acres  in  extent)  was  removed ; 
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floor.  (The  direction  of  the  corridor  is  indicated  bj  a  dotted  line 
on  the  Map.) 

In  the  City  Prison  the  arched  brick  ceiling  of  the  female  corri- 
dor was  also  cracked. 

At  Holmar  (a  mile  north  of  Hereford),  the  garden-wall  of  a 
gentleman  was  cracked  quite  through. 

The  feeling  in  Mr.  E.  J.  Isbell's  house  was,  that  the  sound  and 
shock. came  in  at  the  back  of  the  house  and  went  away  by  the 
front  (another  confirmation  that  the  shock  came  from  westward). 

For  the  above  particulars  I  am  indebted  to  Mr.  Isbell. 

An  outline  Map  is  given  in  Plate  XXII.  of  the  parts  of  England 
visited  by  the  earthquake,  showing  the  part  of  the  country  where 
it  was  most  severely  felt,  and  which  is  indicated  by  a  dark  shade; 
and  the  places  where  it  is  reported  to  have  been  slight,  or  severe, 
or  very  severe  are  indicated  by  distinctive  symbols.  The  whole 
area  wherein  it  was  noticed  is  enclosed  within  a  dotted  line,  which 
reaches  to  Bury  St.  Edmunds  in  the  E. ;  into  St.  Gorge's  Chan- 
nel,  and  touching  Ireland,  W. ;  to  Scarboro',  N. ;  and  to  near 
Land's  End,  S. 


APPENDIX. 

Prom  the  masa  of  material  before  me,  in  part  gathered  from  the 
public  journals,  in  part,  as  I  have  already  mentioned,  from  the 
ample  contributions  of  Mr.  Allpot,  of  the  Midland  iELailway,  and  in 
large  part  from  the  cordial  cooperation  of  my  own  friends  and  the 
public  generally,  in  reply  to  my  request  published  in  the  '  Times,' 
I  have  made  selections,  which  I  have  put  on  record  in  a  tabular 
form,  classifying  them  into  counties  and  groups  of  counties,  with 
copious  notes,  and  the  authorities  attached.  These  extracts  might 
have  been  abundantly  increased;  but  enough  is  given  for  the 
general  purpose  of  this  paper.  The  grouping  could  have  been  still 
further  subdivided. 
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Arranged  as  Central  Stations I. 

Arranged  as  Western  Stations    II. 

Arranged  as  Eastern  Stations III. 


I.  CsjTTBAL  Stations.    All  places  in — 


L  Monmouthshire. 
2.  Herefordshire. 


8.  Staffordshire. 
4.  Worcestershire. 


II.  Wbstxbn  Statioks.    All  places  in — 


1.  Lancashire. 

2.  Cheshire. 

3.  Flintshire. 

4.  Denbigh. 

5.  Caernarvonshire. 

6.  Irish  stations. 

7.  Merioneth. 

8.  Shropshire. 

9.  Montgomeryshire. 
10.  Cardigan. 


11.  Brecknockshire. 

12.  Caermarthenshire. 

13.  Pembrokeshire. 

14.  Glamorgan. 

15.  Devonshire.     (All  places 

west  of  Exeter.) 

16.  ComwalL 

17.  Sea-observations  off  Mil- 

ford  Haven  and  Com- 
waU. 


m.  EASTBur  Statiokb.    All  places  in— 


1.  Torkshire. 

2.  Derbyshire. 
8.  Lincolnshire. 

4.  Nottinghamshire. 

5.  Leicestershire. 

6.  Butland. 

7-  Warwickshire. 

8.  Northamptonshire. 

9.  Norfolk. 

10.  Cambridge. 

11.  Bedford. 

12.  Hertford. 

13.  Essex. 

14.  Middlesex. 


15.  Bucks. 

16.  Oxfordshire. 

17.  Gloucestershire. 

18.  Berkshire. 

19.  Surrey. 

20.  Kent. 

21.  Somersetshire. 

22.  WUtshire. 

23.  Hampshire. 

24.  Sussex. 

26.  Isle  of  Wight. 

26.  Dorset. 

27.  Devon.     (East  of  Exeter.) 
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ADDENDA. 

An  idand  had  been  tlirown  up  in  the  Mediterranean,  and  a 
shock  had  been  felt  in  Antigua,  at  10^  80*  on  the  5th  of  October 
<equiyalent  by  difference  of  longitude  to  2*"  28"'  on  6th  of  October, 
in  this  country,  allowing  65^  for  the  travelling  of  the  ear&quake- 
wave). 

Bootle,  Seqforth,  Waterloo,  Oroshy  (near  Liyerpool,  Lancaehire). 
— Shock  violent. 

JEverton  and  Kirhdale  (near  Liverpool,  Lancashire). — Had  much 
glass  broken. 

Daujlishy  Teigrmouth,  Broadefyst,  Newton^  Mkburton,  and  Bide- 
ford  (Devonshire). — Persons  considerably  abrmed. 

Tytoordreaih  Vicarage  (Cornwall).  —  Previous  to  the  shock 
(which  lasted  2  or  8  seconds)  the  rocking  and  heaving  produced  a 
peculiar  sensation.  The  chimney  and  gntto  seemed  first  affected. 
There  were  also  noises  from  the  room  underneath. — ^Editob  07 
*  Wbstbbit  MoBNiirG  Nbwb.' 

Stokeclimslandy  Callington  (Comwall)^ — Noise  as  of  a  hea?y 
waggon  passing  rapidly ;  violent  shaking  of  door  and  window,  and 
the  bed  trembling. — ^Bev,  W.  C.  Lovblakd. 

Liskeard  (Cornwall). — Vibration  perceived. 

Woodtown  (Norfolk). — ^Vibration  lasted  15  seconds ;  there  was  a 
cracking  noise. — W.  F.  Collibb. 

Axminster  (Dorsetshire). — Bottles  in  bedroom  jingled. — Hr. 

FULLMAX. 

Barnstaple  (Devonshire). — ^Two  bottles  thrown  down. — J.  K. 

COTTOK. 

Ilfracombe  (Devonshire). — Sharp  shaking  from  8.  to  N. ;  bed 
trembled  violently ;  loud  rumbling  sound. — J.  F. 

Ahmton,  Alfreton,  Matlock,  ChaUworth,  Braikfbrd,  Quomdon 
(Derbyshire). — Shocks  distinct. 

Breaston  (near  Derby,  Derbyshire). — ^Bocking  violent,  a  litQe 
child  lying  near  the  edge  of  the  bed  shaken  out. 

Longford  (Derbyshire). — ^Bells  on  shutters  rang. 

Derby  (Derbyshire). — Sound  like  heavy  man  running  across  the 
room  with  bare  feet,  which  lasted  about  five  strides  or  8  seoends. 
Bed  rocking  from  E.  to  W.  Time  8^  20" ;  another  shock  after- 
wards.— B.  MOBBLBT. 

East  Eetford  (Nofcte.). — ^A  kind  of  murmuring,  gurgling  noise 
resembling  a  singular  kind  of  wind ;  gas  suddenly  put  out  as  if  with 
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a  jerk,  and  it  was  difficult  to  relight  for  some  time  afterwards. 
Beds  lifted,  and  rings  of  curtains  shaking.— J.  E.  Pibbot. 

Fledharough,  Stolen  Meld,  and  OromtoeU  (near  Newark,  Notting- 
hain).*-Man7  awoke  bj  a  rumbling  sound  like  distant  thunder, 
accompanied  by  a  tremor  by  which  doors,  windows,  and  beds  were 
shaken. 

Onmtkam,  Enipton^  and  Behxrir  Cattle  (Lincolnshire). — ^Earth- 
quake felt. 

Knighton  (near  Leicester,  Leicestershire). — ^Two  separate  up- 
heavings  of  the  bed.  (}as  affected ;  the  lighted  jets  flickered  as 
if  meter  short  of  water. 

MaeeUtfield  (Cheshire). — Six  vibrations  in  8  seconds ;  undula* 
tions  from  S.8.B.  to  N.N.W. 

Qnoiall  (Staffordshire,  7  miles  W.),  Brick  Home  (2^  miles  N.E. 
of  Stafford).— Distinctly  felt. 

BetUy  (Staffordshire,  23  miles  from  Stafford).— Distinctly  felt 
at  3^  23™ ;  vibrations  from  E.  to  W.  Some  persons  had  noticed  a 
slight  vibration  2  hours  earlier. 

Boifal  OUervatory  (Kent). — Mr.  Ellis,  who  was  observing  the 
oollimation  of  the  wires  of  the  altazimuth  at  the  time  of  the  earth- 
quake, perceived  the  mark  to  move  in  so  extraordinary  a  manner 
that  he  thought  the  wall  to  which  it  was  attached  was  in  motion. 

— ASTBOKOMXB  BoTAL. 

WrottesUy  Observatory. — ^Mr.  Hough,  while  observing  at  the 
time  of  the  earthquake,  felt  a  rocking  motion  in  his  chair. — Lobd 
Vbottbslbt. 

EeUton  (Cornwall). — One  lady  felt  her  bed  shake,  and  was  awoke 
by  a  noise.  My  daughter  thought  a  carriage  had  driven  rapidly 
into  my  stable-yard.    Many  persons  were  awoke  by  the  noise. — 

M.  P.  MOTLB. 

Berkhameteadf  Aj^Uy  (Bedfordshire),  and  Ecclea  (Lancashire). 
—Sensibly  felt. 

Note. — Addition  to  the  list  of  English  earthquakes  given  in 
pp.  59,  60:— 1761,  August  14,  Guernsey;  1762,  March  27, 
Shaftesbury ;  1767,  January  18,  Flintshire ;  1768,  May  15,  York- 
shire ;  1768,  December  21,  Droitwich,  Gloucester,  Saa. ;  1769, 
April  2,  Devonshire ;  1769,  June  8,  Dongelly ;  1769,  November 
28,  Warwickshire ;  1771,  April  29,  Abingdon. 
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SUNDET  NOTES. 


16.  JUetearoloffif  in  SwUeerland, —  Oar  Swiss  meteorological 
system  has  been  in  work  since  the  Ist  of  December.  Eightj-six 
Btations  are  established,  but  it  would  be  too  much  to  affirm  that 
all  their  observations  will  be  equally  good.  It  is  probable  that 
some  of  them  will  yield  results  of  inferior  worth ;  but  these  are 
sure  to  be  few,  and  there  will  therefore  remain  a  rich  harvest  of 
meteorological  data.  For  example,  one  curious  fact  has  already 
come  to  my  knowledge.  It  is,  that  during  December  we  have 
had  davB  of  dense  fog  in  the  Fays  de  Yaud,  and  over  the  basin  of 
the  Lake  of  Oeneva.  The  humidity  was  1*00.  Now,  on  the  same 
days  at  St.  Croix,  on  the  Jura,  the  humidity  was  0'20.  An  ex- 
treme dryness  existed  above  the  fog.  The  latter  seemed  as  it  were 
to  have  drawn  away  and  taken  possession  of  the  vapour  of  the  su* 
perior  atmospheric  layers.  The  sun  was  brilliant,  and  the  sky  was 
clear,  over  St.  Croix. 

Our  Federal  Chambers  have  voted  the  necessary  sums,  and  tbe 
undertaking  has  every  chance  in  its  favour  of  being  continued 
during  three  years. — Extract  of  a  Letter  from  Professor  Ditpoub, 
ifJLauwnne,  to  F.  GiLLTOir,  Esq.,  F.B.S.,  Ibrei^n  See. 


19.  Qigantic  Balloon, — ^We  live  in  an  age  of  balloonaqr.  Only 
a  few  weeks  ago  I  sent  you  the  account  of  M.  Nadar  and  his 
'Gh^ant,'  "the  ereatest  balloon  in  the  world;"  now  H.  Engine 
Grodard  has  buUt  an  '  Aigle,'  by  the  side  of  which  the  '  Giant '  is 
a  mere  dwarf.  I  saw  this  monster  in  a  semi-inflated  state  to-day 
in  the  Palais  d'Industrie.  It  is  wonderful !  I  went  inside,  and 
stepped  thirty  paces.  **  That  i«  a  sixth  of  the  extent,"  said  my 
condoctor.  '  I^Aigle '  is  to  be  inflated  by  smoke  from  straw, 
burned  en  route^  and  a  supply  of  fuel  is  carried  dangling  from  the 
hoop  that  supports  the  car.  This  is  the  system  of  '*  field-balloon- 
ins  introduced  by  M.  Oodard  in  the  Italian  campaign,  and  which 
I  have  seen  used  with  great  success.  The  whole  '  Aigle '  cost  only 
£800.  I  noticed  that  a  certain  lot  of  soldiers  were  told  off  to 
assist  M.  GK>dard  in  his  work.  The  Emperor  takes  ^at  interest 
in  the  matter.  To-morrow  the  Government  Commissioners  will 
report  on  the  "  air-worthiness  "  of  the  new  balloon,  and  on  Sunday 
week  it  will  ascend  for  the  first  time.  If,  as  its  constructor  Mfy 
believes,  the  ascent  prove  successful,  he  will  build  really  a  large 
balloon,  which  can  carry  up  a  company  of  Chasseurs  d'Afnque, 
who  will  be  able  to  rake  their  enemy  from  the  sky,  and  take  "  pot 
shots"  from  behind  a  thick  cloud. — 1864,  February  20,  Daify 
Tele^aph, 
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B.  DUNDAS.THOMSON,  Esq.,  M.D.,  P.E.S.L.&E., 
Prerident,  in  the  Chair. 

William  Blondell,  Esq.,  M.B.G.S.,  41  Sloane  Square,  ChelBea,S.W. ; 

ThomaB  Challis,  Esq.,  Wilton  House,  Salisbury,  Wiltshire ; 

Dr.  F.  Churchill,  jun.,  15  St.  Stephen's  Green,  Dublin;  and 

Simmons  Town,  Cape  of  Otooi  Hope ; 
Sir  Daniel  Cooper,  Bart.,  20  Princes  Gkurdens,  Hyde  Park,  W. ; 
John  William  Eccles,  Esq.,  8  King's  Bench  Walk,  Temple,  E.C. ; 
Prederick  Oaster,  Esq.,  Meteorological  Department,  Board  of 

Trade,  Whitehall,  S.  W. ; 
Wm.  Bankin,  Esq.,  M.D.,  Otter  House,  Argyleshire ; 
Clarenoe  Edward  Trotter,  1  Somerset  Terrace,   Carlton  Boad, 

Maida  Vale,  W. ; 
Malcolm  M^'Neal  Walker,  Esq.,  88  Clyde  PLioe,  Glasgow; 
were  balloted  for  and  duly  elected  Members  of  the  Society. 

The  names  of  Two  Candidates  for  admission  into  the  Society 
were  read. 

The  following  gentlemen,  who  had  been  duly  elected  Members, 
subscribed  the  Perm  No.  2,  and  were  admitted  into  the  Society : — 

Elected 

Henry  Deane,  Esq 1863,  November  18. 

Henry  Deane,  jun.,  Esq.  (by  proxy) 1863,  November  18. 

C.  P.  Kierzkowski,  Ifaq 1864,  January  80. 

N.  Whitley,  Esq 1864,  Pebruary  18. 
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# 
LUI.  Sound  in  the  Upper  Jir,  while  the  Lower  Air  woe  Hill. 

Bj  Alex.  Hsbbchxl,  Esq.    Communicated  by  Hjbkbt  Stobkb 

EATOifT,  Esq.!  M.A.|  Librarian* 
I  HOFE  tbe  enclosed  letters  to  tbe  daily  papers  received  your 
attention,  as  I  am  satisfied  tbere  are  some  points  contained  in  tbem 
little  understood.  On  tbe  29tb  of  August  last,  being  nearly 
full  moon,  I  went  out  to  note  tbe  weatber  at  9  o'clock  p.h., 
and.found  tbe  moon  in  an  interval  of  pure  sky,  surrounded  by  very 
stormy  clouds.  At  tbe  same  time  I  tbink  tbere  must  bave  been 
a  rapidly  driving  scud  midemeatb  tbe  moon,  and  in  otber  parts  of 
tbe  sky ;  for  I  listened  witbout  concern  to  wbat  I  conceived  to  be 
tbe  roaring  of  tbe  wind  in  tbe  fir  trees  at  tbe  N.  of  my  station. 
Tbe  sky  in  tbe  N.  was  dense  witb  black  clouds  to  tbe  borizon. 
After  some  minutes'  examination,  it  occurred  to  me  tbat  tbe  air 
was  quite  placid,  and  tbat  no  wind  was  stirring ;  I  tberefore  walked 
to  tbe  clump  of  fir  trees  in  tbe  N,,  and  found  them  quite  silent ; 
but  tbe  noise  was  still  continuing  in  tbe  N.  Tbere  were  some, 
more  fir  trees  in  tbat  direction,  and  I  tberefore  continued  tbe 
walk,  about  200  yards,  until  these  fir  trees  were  also  left  behind 
me,  and  an  open  common  extended  northward,  without  any  obatadey 
to  a  bill  at  the  diatance  of  a  mOe,  on  whose  summit  ia  a  village, 
Tbe  noise  appeared  to  be  brooding  over  the  village.  It  resembled 
the  noise  of  the  spinning-miUa  which  can  be  heard  in  some  of  the 
streets  of  Leeds.  I  bad  beard  of  the  rushing  of  airnitrata  past 
each  other;  but  oould  not  reconcile  so  loud  a  noise  with  Buoh 
an  explanation,  and  thought  tbat  it  must  have  been  an  enormous 
downpour  of  rain  upon  the  slate  roofs  of  the  village  and  in  the 
valley  beyond  tbe  hill.  A  single  flash  of  lightning,  exoeedingly 
bright  and  (if  I  recollect  rightly)  imaccompanied  by  thunder,  con- 
firmed this  impression  $  but  two  dayd  after,  being  on  a  shootings 
party  at  a  spot  four  or  five  miles  N.  of  the  village  on  the  hill,  I 
found  indeed  tbat  much  rain  had  taken  place,  but  tbat,  at  the  very 
hour  when  I  beard  tbe  continued  roaring  noise,  an  observation  of 
a  lunar  rainbow  was  made  (at  9^  15"*  f.k.)  by  a  gentleman  who 
did  not  know  that  at  this  time  any  great  quantity  of  rain  had 
fbUen.  He  went  out  to  examine  the  weather  at  0^  16**  p.m.,  and 
did  not  know  that  tbere  had  been  a  storm  of  lightning.  I  may 
add  that  I  could  not  watch  this  peculiarity  long,  as  rain  eanght 
me  on  the  common ;  and  I  returned.  In  twenty  minutes  after  I 
first  went  out  there  was  a  drenching  fall  of  rain,  bat  quite  vertical. 
Jjh  wituL    On  teealling  to  mind  the  nature  of  the  noise  ainoe  its 
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oocnrrenoe,  I  cannot  think  that  any  fall  of  lain  at  the  distance  of 
a^  leatt  a  mile  could  haye  made  such  an  awe-inipiring  noise.  It 
lasted,  while  I  attended  to  it,  about  ten  minutes. 

I  noted  the  skj  on  the  evening  of  the  21st  of  January,  when 
Hr.  Brett  wrote  a  second  letter  to  the  *  Morning  Herald,'  of  which 
I  have  no  copy.  He  heard  "  leafy  rustling  "  among  the  driving 
douda.  I  can  only  say  that  in  perfect  stillness  and  calmness, 
firom  9^  to  10^  30°"  F.H.,  I  heard  none ;  but  the  various  motions  of 
the  clouds  under  the  moonlight  were  extraordinary.  Although 
there  was  no  wind  upon  the  ground,  a  low  scud  was  flying  at  a 
furious  speed  from  W.S.W. ;  but  aloft  the  clouds  had  a  very  sUntf 
motion  firom  N.N.W.,  which  it  was  very  difficult  to  assign  deter- 
minately,  as  stationary  moments  were  apt  to  occur,  as  if  the  clouds 
retreated  on  their  former  course  and  resisted  the  advance  of  the 
rest.  I  noted  this  and  other  convolutions  among  the  high  douda 
by  companng*them  with  the  stars,  which  were  clear  and  well  seen 
in  the  intervals. 

The  following  are  the  letters  to  which  reference  is  made  :-<— 


"I  partly  expected  to  see  in  your  issue ^of  to-day  some  notice 
firom  your  correspondents  of  a  curious  phenomenon,  that  took 
place  about  Saturday  (16th.  January)  at  midnight.  This  was  a 
loud  and  continuous  noise  in  the  air,  apparently  coming  firom  the 
,8.  or  S.W.,  and  accompanied  with  a  sound  resembling  that  mide 
by  a  heavy  luggage«train  a  short  distance  away,  or  the  sound  of  a 
large  waterfall.  It  lasted  from  about  11^  ^S""  till  about  2^,  so  fiir 
as  I  know;  for  I  went  to  bed  at  the  latter  hour,  and  there  waa 
no  intermission  during  that  time.  The  air  was  perfectly  still, 
except  now  and  then  fitful  gusts.  There  was  no  rain,  but  the  sky 
was  overcast.  My  idea  was  that  it  was  a  great  storm  of  wind 
overhead,  a  mass  of  quiet  air  lying  between  us  and  it.  Perhaps 
some  of  your  readers  may  have  noticed  the  same  thing  in  other 
parte  of  the  country.  The  policemen  and  others,  spoken  to  whilst 
it  was  going  on,  all  decWed  it  was  a  luggage-train,  until  un- 
deceived by  its  continuing  so  long." — AvsouLTiLTOB,  Oheltenham, 
January  19th,  1861. — Morning  Herald^  Thursday,  January  21st, 
1864.  

^  The  phenomenon  described  by  your  Cheltenham  correspondent, 
as  having  occurred  at  and  firom  midnight  of  Saturday,  and  continuing 
for  some  hours,  resembling  the  noise  made  by  a  heavy  luggage-train, 
Ac.,  was  distinctly  heard  in  this  locality,  and  was  commented  upon 
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at  the  time,  eb  being  something  unusual.  The  unusually  hollow 
and  continuous  noise  of  this  supposed  storm  induced  me  to  go  out, 
with  the  intention  of  ascertaining  whether  the  roar  proceeded  from 
above  or  below,  the  sound  being  not  much  unlike  that  sometimes 
produced  bj  the  action  of  the  sea,  which  our  fishermen  tell  us  is 
the  precursor  of  a  gale.  I  soon  convinced  myself  that  this  was  not 
the  case,  but  that  the  noise  came  from  overhead.  On  the  night 
of  Tuesday,  the  19th  inst.,  there  was  even  a  greater  manifestation 
of  the  phenomenon  than  on  that  of  the  previous  Saturday,  the  16th. 
There  was,  in  fact,  a  perfect  roar  in  the  upper  air,  from  near  mid- 
night until  2^  to  8*^  A.H. ;  so  much  so  indeed  that,  knowing  how 
much  imlikely  it  was  to  be  caused  by  the  merely  fresh  breezes 
then  blowing  on  land  from  the  S.W.,  it  excited  my  curiosity  and 
that  of  my  wife  to  such  a  degree  as  prevented  our  sleeping.  I 
ultimately  discovered  that  there  was  violent  commotion  in  the  air 
at  a  considerable  elevation,  masses  of  nimbi  being  seen  to  pass 
under  the  moon  with  desperate  velocity.  The  next  daybreak 
found  us  enveloped  in  a  cold,  drizzling,  driving  fog,  since  which 
we  have  had  squally  and  unsettled  weather." — ^T.  B.  Bbbtt,  St. 
Leonard^ s-on-Sea^  January  21st. — Morning  Serald,  Saturday, 
January  2drd,  1864. 


''  The  interesting  and  peculiar  phenomenon  observed  by  '  Aus- 
cultator,'  at  Cheltenham,  add  Mr.  Brett,  at  St.  Leonard's,  are  but 
a  more  distinct  state  of  disturbance,  though  of  the  same'[nature 
as  we  have  experienced  at  intervals  since  the  beginning  of  the 
month.  On  the  night  of  the  19th,  during  a  heavy  fall  of  rain,  I 
heard  a  sound  as  of  a  distant  storm.  Being  thereby  induced  to 
look  out,  I  found  everything  in  a  comparatively  quiescent  state ; 
but  the  noise  continued  for  upwards  of  half  an  hour.  That  the 
same  should  have  occurred  at  distant  places  at  the  same  time  is  in 
itself  remarkable." — Meteobolooist,  Chefpstow,  January  23rd, 
ISM.— Morning  Herald,  Tuesday,  January  26th,  1864. 
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Liy.  SnofO'Orysfals  and  Sail  as  ohserved  at  the  Beestan  Ohservo' 
tory.    By  E.  J.  Lows,  Esq.,  P.B,A.S.  Ac. 

Ok  Sundaj,  January  3,  after  severe  froBt  with  cloudlesB  sky,  the 
wind  moved  from  N.W.  at  6**  65"  a.m.  toE.N.E.,  becoming  E.S.E. 
at  9**  27",  E.  at  l(f  30" ;  and  at  W  35"  a.m.  snow  and  hail  com- 
menced  falling  together,  both  small  in  size,  at  first  more  hail  than 
snow ;  yet  the  peculiar  feature  of  this  shower  was  a  gradual 
transition  from  snow-crystals  to  hail.  At  11  o'clock  it  became 
fair,  the  amount  of  snow  and  hail  fallen  being  not  sufficient  to 
whiten  the  grass,  although  the  gravel  paths  were  white. 

The  transition  from  snow  to  hail  will  be  apparent  by  reference 
to  the  diagrams,  both  in  the  circular  hailstones  and  in  those  which 
were  more  or  less  conical. 

Nearly  two-thirds  of  them  were  somewhat  conical-shaped  hail- 
stones, as  i,  the  size  being  only  equal  to  A,  fig.  7. 

Pig.  7.  Haihtones  teen  at  the  Beeeton  Ohservatortf, 
ah  e  d  e  f  g 

"OOOOO* 


0  OQ 


At  i  k 

One-third  of  the  snow-flakes  were  lozenge-shaped,  flat  but  thick, 
like/. 

About  a  tenth  part  of  the  hailstones  were  circular,  but  indented, 
likem. 

In  abundance  they  followed  the  following  order : — t,  /,  0,  ffi,  ft,^ 

There  were  so  many  examples  of  each  to  put  under  the  magni- 
fier, that  the  transition  was  quite  apparent. 

It  is  somewhat  singular  that  the  tendency  of  the  hailstones  to 
assume  the  hexagonal  form  occurs  both  as  appendages  and  aa 
indentations. 

Por  many  years  I  have  carefully  examined  the  snow-crystals, 
and  even  seen  their  formation  and  development,  yet  neii^r  saw  any 
approach  to  this  form  in  hailstones  until  this  shower. 

The  temperature  of  the  air  at  the  time  was  30^'7,  and  of  the 
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^et-bulb  29^*9 ;  it  had  been  as  low  as  27^*1  in  the  night,  and  again 
fell  all  daj  till  it  reached  22°  at  9  p.m.  The  barometer,  collected 
and  reduced  to  the  sea-level,  was  80*69  inches,  and  at  10  p.ic.  had 
reached  80*72. 

The  following  Table  will  show  the  great  cold  that  followed : — 


Oreatwfc 

Omtert 

Adopted 

Heai. 

Ck)ld. 

ongrafli. 

mean 
Temperatare. 

o 

0 

e 

0 

JanuBTj  1... 

36-5 

297 

247 

33*3 

2... 

362 

25-8 

152 

30-8 

8... 

330 

22*0 

143 

276 

4... 

3»"5 

21-1 

12-3 

26*0 

6... 

31-6 

215 

14-2 

262 

6... 

250 

"5 

4*0 

i8-o 

7... 

»7-o 

77 

i-o 

191 

o... 

29-0 

177 

5« 

»5'4 

9... 

35-» 

231 

16*0 

3»-5 

10... 

42-2 

33-0 
383 

262 

37*2 

U... 

♦7'5 

31-8 

4«« 

12... 

408 

330 

350 

37-1 

After  the  Ist  there  was  no  ozone  till  the  19th,  except  a  faint 
trace  on  the  2nd,  12th,  and  17th.  From  the  19th  to  the  end  of 
the  month  the  amount  was  considerable. 

Mean  amount  from  2nd  to  16th  =0*1 
„     17th  to  8lBt  =60 


Wind-changes,  firom  the  *  Atmospheric  Becorder.' 


December. 


January 


d 

h    ID 

80 

S.W. 

7     1  P.M.  moved  through  S.  to  E.N.E. 

2 

noon   N.NJL 

1  23P.M E. 

8  38P.M N.N.B, 

9  28P.M N.byW. 

10  13P.M N.W. 

8 

6  55a.h E.N.E. 

oscillating  from  E.SJS.  to  E.N.E. 

4 

8  40P.M N. 

5 

6  46A.M N.NJ;. 

7  45A.M N.B. 

8    6a.m E.N.B. 

2  60P.M N.R 

oscillating  between  NJL  and      N. 
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Wmd-ohanges  (eonUmted). 
d    h    m 

Jttnuaiy...    6    0  44a.k W.N.W. 

U  28a,m S.W. 

7  6    lp.M W. 

11  26  F.K.  moved  through  N.  to  £.N.E. 

8  8  10  a.m.       „        „        „       N^N.W. 
1  60P.M , W.S.W, 

0  la  56a,m S.S.W. 

8  41  A.H.  moved  through  S.  to      E, 
8  69am B.N.B. 

11  60A.M B.S.E. 

12  18pj£ S.S.B. 

1  23P.M S.E. 

2  43P.M B.N.B. 

10  10  88A.M B. 

12  23P.M S.8.B. 

1  51P.M B.S.B. 

4  41P.M S.S.B. 

11  6  81A.M S.B, 

6  66A.M B. 

7  50A.M 8.8.B. 

10  26A.M B.S.B. 

8  15P.M S. 

4    6p.m S.B. 

6  26P.M B.8.B. 

6  26P.M S.B. 

12  7  10A.M B.8.B. 

8  40P.M 8. 

4  89P.M 8.S.W. 

9  40P.M W. 

The  time  indicates  the  moment  of  the  change. 
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LV.  Ozone-OhsertfaHong  in  Finland, 

By  B.  H.  JjTLTS.    Communicated  bj  L.  F.  Gabblla,  Esq. 

(Abstract.) 

Thv  author  submitted  some  osone-papers,  that  had  been  exposed 
at  Helfliiigfors,  in  Pinland,  close  to  the  Baltic,  and  which  had  been 
obtained  for  him  and  forwarded  by  Mr.  Casella.  His  letter  is 
dated  18B4,  January  19,  and  the  paper  had  been  exposed  since 
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the  cold  weather  had  set  in ;  but  he  had  not  made  any  previous 
observations  from  which  he  might  have  determined  whether  the 
ozone  increased  in  quantity,  as  he  seemed  to  anticipate,  with  the 
cold.  The  winter  had  previously  been  unusuallj  mild,  with  hardly 
any  snow ;  the  temperature  had  been  steady  and  equable.  The 
papers  submitted  were  discoloured  ;  but  there  was  no  definite  cha- 
racter in  them  from  which  any  conclusions  could  be  drawn. 

He  had  exposed  ozone-paper,  with  no  result,  at  Aix-lapChapelle. 
The  sulphur-waters  there  impregnate  the  whole  town.  The  smell 
of  the  drains  there  is  without  parallel.  Both  there  and  at  Hel- 
singfors  he  had  exposed  the  papers  outside  a  window,  and  not  in 
free  air,  in  the  absence  of  a  more  fitting  place.  Mr.  Casella  vnll 
furnish  him  vrith  paper  and  full  instructions  for  future  observa- 
tions. 


LYI.  On  the  Storms  at  the  ehse  of  October  1868. 
By  Hekby  Stobks  £A.TOir,  Esq.,  M.A.,  Librarian. 

At  the  end  of  October  and  beginning  of  November  1868,  a  series 
of  storms  traversed  the  northern  parts  of  Europe,  entailing  many 
disasters  by  sea  and  land.  The  occasion  proved  a  favourable  one 
for  examining  the  rate  of  progress  and  direction  in  which  these 
storms  advanced,  as  they  presented  a  fair  type  of  our  more  severe 
autumnal  storms. 

In  accordance  with  a  wish  expressed  at  the  Meeting  of  this 
Society  in  November,  I  now  bring  forward  some  particulars  rela- 
ting to  the  subject. 

The  weather,  which  had  been  rainy  in  Great  Britain  during  the 
previous  part  of  October,  cleared  up  about  the  20th,  and  on  the 
evening  of  the  23rd  the  barometer  attained  a  height  of  30-3  in.* 
From  this  date  it  gradually  fell,  the  wave  of  high  barometer  ad- 
vancing eastward.  The  weather  continued  fine;  light  variable 
breezes  prevailed  till  the  28th,  when  rain  came  on,  with  a  westerly 
wind,  and  on  the  29th  the  calm  weather  was  broken  by  the  irrup- 
tion of  a  tempest  from  the  Atlantic. 

The  gradual  diminution  of  the  atmospheric  pressure  in  the  west 
of  Europe  during  this  interval,  while  it  increased  in  the  east,  and 
the  tendency  of  the  vrind  to  blow  from  the  region  of  the  higher 
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pressure  to  the  lower — a  tei^dencj  pointed  out  bj  Mr.  Galton  in 
his  *  Meteographica' — are  well  shown  in  Leverrier's  "  Bulletins  of 
Weather,**  published  daily  in  Paris.  The  following  brief  descrip- 
tion of  tbe  weather,  from  October  the  2drd  to  the  28th,  is  an  abs- 
'  tract  of  the  valuable  information  they  contain. 


Babombtsb. 

WlWD  AHD  WbATHBB. 

October  23.  Haparanda,    at  the 
top  of  the  Gulf  of 
Bothnia 

inches. 

a9'47 
30-30 
30-15 
29-92 
30-24 
29-51 
3033 
30-20 
30-00 
30-22 

30-33 
30-25 
30-06 
30-08 
30-00 
29-87 
30-32 

»9-95 
30*10 
30-05 
29-78 
30-31 
29-94 
30-00 

29-88 
30-10 
30-00 
29-83 
30-31 
29-50 
29-68 

30*00 
2980 

In  the  Baltic,  brisk  wind  from  S.W. 
Elsewhere  nearlj  calm.     Bather 
foggy  in  the  north;    fine  in  the 
south  of  Europe. 

Easterly  and  lidit  in  France.  South- 
erly in  the  West  of  England  and 
Ireland. 

Fine:  somewhat  cloudy  in  England. 

Light  breezes  from  east,  in  Portugal 
from  the  south.     Fine.    A  little 
rain  in  the  south  of  Spain. 

Calm,  or  a  breeze  from  east  in  Cen- 
tral Europe,  from  south  in  the 
north  of  £hirope,  from  north  in 
Italy.  Weather  very  variable, 
cloudy  and  foggy  in  several  places. 

In  North  Europe  light  breezes  from 
west  and  south-west;  from  the 
east  in  the  Centre  and  South. 
Fine,  but  more  cloudy  than  before. 

light  southerly  and  easterly  on  the 
Continent     South-west  to  north- 
west in  Gbeat  Britain,  and  light. 
Bainy  in  Spain  and  parts  of  Great 
Britain;  cloudy  elsewhere. 

South  Britain   

North  of  Scotland... 
Naples  

Allien 

October24.  St  Petersburg  

Brussels 

England    

South  of  Europe  ... 
Algiers  

October  25.  Copenhagen    and 
Leipzig 

*              Moscow 

Qieenwich 

South  of  Europe    ( 

to...  I 

Portugal    

October  26.  LeiDzie 

St  Petersburg  

England 

South  of  Europe  ... 
Portugal    

October  27.  Moscow 

Haparanda    

England 

West  of  Ireland  and 

North  of  Scotland 

South  of  Europe    f 

to...  1 

Lisbon  

October  28.  St  Petersburg  

North  of  ScoUand... 

South  of  England... 

Central  Europe  and 

Italy 

France  and  Spain. . . 

The  general  features  of  the  weather  on  the  following  days  are 
indicated  at  greater  length  in  the  following  Table  (Table  I.),  which 
I  have  converted  from  French  into  English  yalues. 
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Table  I. 
October  29th,  1868. 


Baro- 
meter. 


Tompen-  Direction 


tare  of 
the  air. 


of  the 
wind. 


Foroeof  the 
wind. 


Weather. 


Dunldrk 

Mendree 

Strasbourg 

Paris 

Le  HaTTO   

Cherbouig 

Brest 

L'Orient 

Napol6on  Yendto 

Bochefort 

Limoges     

Montaubaa    .... 

Marseilles 

Toulon  

ATignon 

Lyons 

Besan9Qn   

Bajonne 

Montpellier   . . . . 
St.  Petersburg   . . 

Berel 

Bi 

Hi 

Hosoow 

Eiew  ...«...* 

Vienna  ...... 

Tbe^lder  .. 
Copenhagen  .. 
Ghx>ningen . .  •  • 

Bruisels 

Baroelona  .... 

Turin 

Anoona 

Leghorn 

Borne 

Bilbao    

Madrid 

San  Fernando 

Pahna    

Lisbon    

Oporto   

Aucante 

Constantinople 

Naples    

Patonno...... 

Al^pers   

Nairn 

GhreenossUe    .. 

Galway 

Queenstown  .. 
Scarboron^  .. 
Penzanoe    .... 


inches. 
29*61 

a9-76 

2970 
29-64 
»9*54 
2951 
29*60 
29*74. 
2976 
2978 
29*85 
29-86 
29*88 

»9-85 
29*84 

»973 
29*87 
30*33 
30*22 
30*21 
30*12 

3045 
30*28 
30*02 
29-83 

^^ 
29*61 
2970 
29*81 
30*08 
29*82 
29*98 
30*06 
29-81 

2984 
2994 

29*Q5 

29-87 
30-18 
30*05 

30*02 

29*95 
29*25 

28*96 

28*56 

28*99 
29*40 
29*35 


49 
47 
53 
50 
55 
55 
49 
5* 
57 

II 

61 
56 

^5 
58 

59 
57 
31 
33 
29 

38 
31 
43 
37 
39 
47 
44 
45 

n 

58 

a 

51 

? 

6x 

li 

71 
37 
4^ 
5« 
51 
4» 
5» 


S.W. 
S.E. 

8. 

8. 

aw. 

W.S.W. 

8.W. 

8.S.W. 

8. 

8. 

w. 

8. 
S.E. 

N. 

8. 
S.W. 

E. 

N, 

8. 

8. 

S.B. 
S.E. 

N.iG. 

E.S.B. 
S.S.B. 

8. 
S.S.B. 

8. 

8. 

N. 

W. 

8.B. 

BJ7.E. 

E. 

E 
N.N.W. 
RNJl 

'nV 

N.N.W. 
W.' 

w. 

WAW. 
E. 

8.E. 

8.8.W. 

8.W. 

8.E. 

aw. 


Light 

light 

Nearly  calm 

Light 

Bnsk , 

Light 

Light 

Strong  . . . , 
Nearly  calm 
Brisk  breeze 
Nearly  oalm 

Light , 

Bnsk 

Brisk 

Nearly  calm 

Light 

Nearly  calm 
Nearly  oslm 

Light 

Bnsk , 

Brisk 

Brisk. 

Brisk 

Cahn 

Light , 

light 

Bnsk 

Nearly  oalm 
Nearly  oalm 
Nearly  calm 

Brisk 

Nearly  cahn 

light'!.'.!!! 

Light , 

Nesrlyoalm 

Light 

light , 

Nearly  oalm 

Calm 

Ligjit 

liffht 

Ci3m 

light 

li^t 

Nearly  oalm 

light 

Yeryli^.. 
Strong  . . . . 
Strong  . . . . 
Strong  . . . . 
Light  ...^.. 
Strong    . . . . 


Cloudy. 

Oyercast 

Bain. 

Oyercast 

Oyercsst 

Oyercast,  rainy. 

Oyercast 

OyeroBst 

Oyercast 

Bainy. 

Oyercast 

Cloudy. 

Bainy. 

Bainy. 

Oyercast 

Cloudy, 

Cloudy. 

Blue  sky. 

Oyercast 

Cloudy. 

Clear. 

Oyeitaat 

Oyercast 

Clear. 

Cloudy. 

Fine.  [foggy* 

Densely  oyercast^ 

IhiU,  cloudy. 

Oyercast 

Oyercast,  misl^. 

Fogar- 

Cloudy. 

Fine. 

Heayy  rain. 

Veiy  cloudy. 

Oyercast 

Cloudy. 

Almost  doudless. 

Some  douds. 

Partially  douAy.- 

Oyercast 

Some  douds. 

Oyercast^  rain. 

Foggy. 

Cimia. 

Small  douds. 

Bensdy  douded. 

Very  cloudy,  rainy 

Cloudy,  ramy. 

Cloudy. 

Oyercast 

Nearly  oyercast 
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Tab£B  I.  (eonimuedy 
October  30th,  1868. 


Ill 


Baro- 


Xez&psra- 
toreof 
the  air. 


Dizeotion 
ofthfl 
wind. 


Force  of  the 
wind. 


Weather. 


DnnkiriL.  •......• 

Menirei .  •  •  • 

Strasbourg 

Ftoia 

Le  HaTre   

Cfaerboorg 

Brest 

L*Orient 

Napolfon  Yendte  . 

Bocfaefort 

Limoges     

Montaoban    

Mont^Ilisr   

MarBoUea 

Toulon   

Ljons..^.. 

Besan9on 

St  Petersburg   ... 


libMi: 
Haparanda 

Moscow 

Kiew 

Vienna  .. .. 
Leipsig  .  •  •  • 
Stockholm.. 

Copenhagen 

TheHelder 
QrooingMi.. 
BnuBeb .... 
Barosloiia  .. 

Turin 

Ancona  .. .. 


BQbao    

Kadrid 

lisbon    

Pahna 

SanEsnando   . 

Flonnoa 

Alicante > 

Constantinople 

Naples    

Palsraio     .... 

Naim 

Scarborough  •  • 
Pensanoe    .... 


inches. 
1964 
»9-76 
19*86 
a975 
29*68 

a9'54 
29*68 
29*66 
29*78 
29*80 
29-87 
29*92 
29-97 
29-98 
30*00 
2995 
29*94 

a9'54 
30*00 

29*87 

a974 
29*59 

30'47 
3019 
29*99 
29-81 
*9'54 
29*50 

»9-53 
29*57 
2969 
29*96 
30*08 
29*84 
30-03 
30*11 
29*85 
30*12 
30*12 
30*06 
30*08 
30*07 
30*06 
30*43 
30*12 
30-07 
28*79 
2923 
29*35 


54 
4« 
50 
53 
53 
55 
53 
55 
57 
55 

1^ 
l\ 

60 
26 

\i 

40 

ii' 

44 
50 
47 

50 
50 
45 
50 
64 

65 

50 

II 

62 

5a 

i 

35 
41 
51 


S.W. 

w. 

S.W. 
S.8.W. 
W.S.W. 
S.8.W. 
S.S.W. 

S.W. 
W.8.W. 

S.W. 

s. 
s. 

N. 
E.SJ!. 
B.N.B. 

6. 

aw. 

SJ!. 

S.B. 

S.S.B. 

S.S.E. 

S. 

NJL 

*s!' 

S. 
S.S.W. 

8.W. 

S. 
S.S.W. 

s.w. 

B. 

w. 

S.S.B. 
B. 

sj:. 

8. 

S.B. 

si:'. 

SJS. 

'isrV 

S.W. 

S.W. 

S.S.W. 

8.aw. 
aaw. 


Ug^t 

Light 

Nearly  calm 
Moderate   .. 
Strong    .... 
Strong    .... 
Brisk 


Nearly  calm 
Moderate  .. 
Nearljoalm 

Light 

Light 

BnA 

Light 

Lig^t 

Light 

Bnsk 

Brisk 

Light 

Strong    • . . . 
Brisk. 

Calm 

it 


Brisk  .. 
Brisk  .. 

Brisk  .. 

Light  .. 
light  ., 
Bnsk  .. 
Strong 


light 

^sk 

Light 

Light 

Li^t 

Nearly  calm 

Calm 

Nearljoalm  .. 

Light 

C2m 

Light 

Light 

Bnsk 

Fresh 

Presh 

Strong    .... 


Oreroast. 

Orercast 

Oyeroaatk  rainj. 

Almost  overcast 

Orercast 

Very  cloudy. 

Oreraast)  rainy. 

Rainy. 

Bain. 

Bainy. 

Orercast 

Oyeroast 

Pine. 

Cloudy. 

Foggy. 

Orercast 

Overcast 

Clear. 

Clear. 

Cloudy. 

Cloudy. 

OTercast 

dear. 

Overcast 

Bainy. 

Oreroast  ram. 

Bain,    squalls   of 

wind  in  tbe  ni|^ 

Cloudy. 

Cloudy. 

Overcast 

Nearly  dear. 

Cloudy. 

Foggy. 


_  itly  cloudy. 


Foggy. 

Clear. 

Slightly  oloiidy. 

Overcast 

dear. 

Overcast. 

Bain. 

Cumulus. 

Nearly  I 

Bainy. 

Bainy. 
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Table  I.  (continuecl). 
October  31st,  1863. 


'    Baro- 
I    meter. 


Tompcra-.Dinvtion     For,^„f„,„ 


tupe  of  j    of  the    I 
tlio  air.  !    wind.    I 


wind. 


Weather. 


Dunkirk     

MczifTcs 

Strasbourg 

Paris 

Lo  Havre    

Cherbourg 

Brest 

L'Oricnt     

Napoleon  Vendee  . 

Rochefort 

Limoges 

Montauban    

fiajonne 

Montpellier    

Marseilles 

Toulon    

Lyons     

Besan^on    

St.  Petersburg   . . . 
Kiga    

Ilelsingfors    

Libau 

Moscow 

Nicolaieff   

Vienna    

Leipzig 

Copenhagen   

Thellelder    

Groningen 

Brussels 

Barcelona 

Turin 

Anoons 

Leghorn  

Rome 

Bilbao     

Madrid 

Lisbon    

Oporto   

Pabna     

San  Fernando   . . . 

Florence    

Alicante 

Naples    

Palermo 

Nairn 

Scarborough 

Penzance   


iiu'lies. 
29-61 
2987 
2997 

2987 
29-80 
29-71 
29-84. 
29-88 
29-98 
29-96 
29-99 
30*00 
29-96 
30-04 
30-03 
30-04 
29-99 
29-97 
2984 
29'6x 

a9*45 
29*18 
30-46 
30*26 
30-13 
29*79 

29'21 
29*38 
29*41 
19*73 
30*01 
30*03 
1978 
30*08 
30*17 
30*04 
30-19 
30*19 
30*13 
30-13 
30*16 
30*10 
3013 
30*11 
30*13 
18*64 
1903 
19*67 


47 

50 
44 
50 
50 
49 
50 
49 
54 
49 
57 


48 
45 
53 
65 
45 
68 

67 
61 

56 
48 
61 
61 
70 
59 
64 
65 
54 
67 
39 
44 
46 


W.S.W. 

W. 

S.W. 

s.w. 
w. 

W.S.W. 

w. 
w. 

W.N.W. 

w. 

N.W. 


63 

N. 

62 

N.N.E. 

62 

E. 

66 

s.w. 

61 

N.W. 

50 

W. 

30 

S. 

38 

S.E. 

41 

S.S.E. 

46 

S. 

24 

E. 

31 

N.E. 

45 

.... 

46 

s.s.w. 

S.W. 
W.S.W. 

s. 
s.w. 

N.W. 

N.E. 
S.W. 

S. 

s. 

N.W. 
N.W. 

S.S.W. 

S. 

E.N.E. 

N.E. 

S. 

S. 

S.W. 

S.w. 

SS.W. 

S.w. 
w. 


Gnlo  

Brisk 

Li-ht , 

I  Liglit 

,  (tuIc     

I  Gale    

.Light 

I  Brisk 

j  Nearly  calm  . , 
I  Bri^k 

Nearly  calm  . . 

Light 

Very  light 

Light 

Ligiit 

Light 

I  Light 

Nearly  calm  • . 

Strong    

Strong    ...... 

Gale    I 

Brisk 

Brisk e . . 

Light 

Calm 

Strong    

Gale    


Light  . , 
Strong 
Brisk  .. 


Light 

Light 

Nearly  calm  . . 

Light 

Light 

Nearly  calm  . . 

Light 

Light 

Nearly  calm 
Light 


Densely  orercast. 

Overcast. 

Overcast. 

Overcast  to  the  N 

Overcast. 

(Cloudy. 

Very  cloudy. 

Overcast. 

Overcast. 

Overcast. 

Bain. 

Cloudy. 

Overcast 

Overcast, 

Cloudy. 

Overcast. 

Misty. 

Rain. 

Cloudy. 

Overcast. 

Overcast,  rain  in 

the  night. 
Rain. 
Clear. 
Clear. 
Foggy. 
Rainy. 
Changeable. 
Very  cloudy. 
Cloudy. 
Cloudy. 
Clear. 


Light 

Faint  breece 
Moderate  • . 
Strong  .... 
Strong    • .  • . . 


Overcast. 
Hazy. 

Slightly  cloudy. 
Overoaat,  drixsle. 
Foggy. 
Cloudy. 
Overcast. 
Clear. 

Slightly  cloudy. 
Nearly  OTeroast. 
Clear. 
Foggy. 
Foggy. 

Rather  cloudy. 
Very  cloudy. 
Cloudy. 
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We  leam  from  the  above  that  the  area  of  low  barometer  and 
raiiij  weather  gradually  extended  in  an  eastward  direction  over 
the  whole  of  the  north  of  Europe,  and  that  meanwhile  the  pressure 
increased  in  the  south. 

Thus,  the  barometrical  readings  were  as  follows  at  the  under- 
mentioned stations  which  have  been  selected  to  show  this  feature 
in  the  most  marked  manner  :-7r 

In  the  North. — ^Barometer  at  8  a.h. 

Kaini.         Copenhagen.  St.  Fetenbui^.  Moaoow. 

October  ins.  ins.  ins.  ins. 

29th  29-25  29*66  30-33  30-45. 

30th  28-79  29-50  29*54  30*47. 

3lBt  28-64  29*21  29*84  3046. 

In  the  South. 

San  Fernando.        Borne.  Naples.  Constantinople. 

October.       •    ins.  ins.  ins.  ins. 

29th  29-86  3006  80  05  30-18. 

80th  3008  3011  8012  30*43. 

81st  3016  3017  3022. 

On  the  29th,  Great  Britain  and  the  north  of  France  were  involved 
in  a  storm  setting  in  at  S.E.,  and  veering  to  S.W.  andW. ;  on  the 
following  day  the  Baltic  had  begun  to  experience  the  effects  of  the 
disturbance,  the  wind  in  like  manner  commencing  from  S.E.  and  S., 
and  in  Great  Britain  veering  from  S.  to  "W. ;  and  on  the  31st  the 
direction  was  fit)m  W,  in  Great  Britain,  S.E.  in  Bussia,  and 
'W.S.'W.  in  the  Baltic.  On  these  three  days  the  continent  of 
Europe,  south  of  latitude  45%  experienced  on  the  whole  fine  weather 
and  light  variable  winds. 

There  is  nothing  particular  to  remark  about  the  temperature  in 
this  period ;  it  was  sh'ghtly  above  the  average  in  the  S.  of  Europe, 
and  of  its  normal  value  in  the  N.  and  E. 

Having  thus  briefly  described  the  general  characteristics  of  the 
weather  over  Europe  at  large,  we  will  now  consider  the  storm  as 
it  occurred  in  Great  Britain  at  greater  length. 

At  9a.h.  on  October  29,  a  storm,  resembling  a  cyclone 
in  many  points,  prevailed  over  Ireland  and  the  southern  and 
western  parts  of  England.  The  barometrical  minimum,  which  is 
assumed  to  be  the  centre  of  the  storm,  seems  to  have  arrived  from 
the  Atlantic  at  the  north-west  coast  of  Ireland ;  in  the  vicinity  of 
the  centre  the  wind  was  blowing  a  storm  from  S«W.  at  Galway, 
XLS.E.  at  Armagh,  and  S.E.  at  Leckpatrick,  near  Strabane;  the 
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precise  poeition  of  the  centre  was  probably  not  far  firom  Eillala  in 
Majo,  in  lot.  54P1&'  N.,  long.  d^W.  Proceeding  in  a  direction 
E.  41°  N.  at  an  average  rate  of  thirty-three  miles  an  hour,  the 
centre  reached  Banff,  on  the  N.E.  coast  of  Scotland,  at  9  p.ic.,  and 
we  perceive  its  influence  in  producing  a  violent  tempest  from  W. 
at  Sandwich  between  1.80  ▲.!£.  and  4  xm.  on  the  dOth« 

Direction  and  Velocity  of  the  Wind, — ^I  am  indebted  to  G.  B. 
Airy,  Esq.,  Astronomer  Boyal,  of  the  Greenwich  Observatory,  to 
the  Eev.  Dr.  Bobinson,  of  the  Armagh  Observatory,  to  the  Eev. 
B.  Main,  of  the  Badeliffe  Observatory,  Oxford,  to  C.  J.  Woodward, 
Esq.,  of  the  Birmingham  and  Midland  Institute,  to  J.  Hartnup, 
Esq.,  of  the  Liverpool  Observatory,  to  B.  Grant,  Esq.,  of  the 
Glasgow  Observatory,  and  to  the  Bev.  C.  Clouston,  of  Sandwich, 
Orkney,  for  the  results  of  their  self-recording  anemometers ;  these, 
together  with  the  frequent  observations  of  E.  J.  Lowe, Esq.,  at  High- 
field  House,  Nottingham,  the  Bev.  G.  Maxwell  at  Leckpatrick,  and 
A.  Forbes,  Esq.,  at  CuUoden,  leave  little  further  to  be  desi^d  on 
this  head. 

The  hourly  records  at  Armagh  show  that  the  wind  was  light 
firom  N.W.  on  the  28th,  and  that  at  10  a.h.  the  direction  began 
to  retrograde  steadily;  at  1a.]c.  on  the  29th,  it  blew  pretty 
briskly  from  S.,  and  at  8  a.k*  from  E.S.E. ;  the  gale  commenced  at 
this  hour,  and  soon  after  the  wind  began  to  veer  with  a  direct 
motion  through  S.  The  minimum  barometrical  pressure  occurred 
at  11.58  a.m.,  the  wind  being  8.W.  The  greatest  velocity  of  the 
wind  was  67  miles  in  the  hour  ending  2  P.M. ;  the  wind  was  then 
W.  by  S. ;  it  became  W.  at  8  F.M.,  and,  moderating  in  force  again, 
retrograded  to  S.  W.  Armagh  was  about  78  miles  on  the  right  of 
the  axis-path  of  the  storm. 

At  Leckpatrick,  only  27  miles  on  the  right  of  the  axis-path,  the 
gale  blew  steadily  from  S.R  till  noon,  then  after  a  lull  for  an  hour 
recommenced  at  S.S.W.,  and  finally  reached  N. W.  at  11  p.ic. 

At  Oxford,  857  miles  from  the  axis-path,  the  wind  retrograded 
from  W.  by  N.  at  4  p.m.,  on  the  28th,  to  S.E.  at  4  a.m.,  on  the 
29th,  and  continued  from  S.E.  and  S.SJB.  till  10  a.m.;  the  gale 
then  commenced  from  S.S.W.,  but  changed  to  S?  at  8  pIm. 

At  Birmingham,  807  miles  right  of  the  axis-path,  the  wind  was 
S.S.E.  early  in  the  morning  of  the  28th ;  it  was  from  S.  at  9  a^k^ 
W.S.W.  at  11.80  a.m.,  remaining  about  this  point  till  6.20  p.m., 
became  N.W.  at  6.40  p.m.,  suddenly  shifted  through  N.  to  E.  by  S. 
at  0.30  A.M.  on  the  29th ;  at  7.30  a.m.  the  wind  was  S.,  at  5.50  P.M. 
W.S.W.,  and  subsequently  about  S.W.  by  W.  the  rest  of  the 
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dTening.  There  was  a  brisk  breeze  between  6.80  a.k.  and  6.80  p.m. 
on  the  28th9  the  maTiTnnm  force,  4  lbs.  on  the  square  foot,  occurring 
at  0.80  P.X.  On  the  29th  a  gale  blew  from  8  ^.m.  till  midnight, 
the  maximum  pressure,  17  lbs.  on  the  square  foot,  occurring  at 

8MP.K. 

At  Liverpool,  226  miles  from  the  central  track,  the  wind  in  like 
manner  retrograded,  and  was  S.E.  by  E.  at  9  a.m.  on  the  29th ;  at 
10A.1C.  it  freshened  considerably,  and,  veering  gradually  through 
8.,  settled  in  the  A¥.S.W.  at  7p.k.  The  lowest  barometrical 
pressure  was  coincident  with  the  wind  from  S.S.W.  at  2  p.m.  ;  and 
the  giQe  was  at  its  height  between  6  p.m.  and  8  p.m.,  a  pressure  of 
19  lbs.  on  the  square  foot  being  more  than  once  recorded. 

At  Greenwich,  410  miles  from  the  central  path,  the  wind  was 
W.  at  8  P.M.  on  the  28th  j  it  retrograded  to  S.  by  E.  at  6  a.m.  on 
the  29th,  then  returning  through  the  S.,  rather  suddenly  shifted 
from  S.W.  by  S.  to  W.S.W.  at  8.50  p.m.,  in  a  squall  having  a 
pressure  of  18*8  lbs.  on  the  square  foot,  whereas  at  no  other  time 
between  11  a.m.  and  midnight,  while  the  air  was  most  disturbed, 
did  the  pressure  amount  to  5 lbs.;  the  lowest  reading  of  the 
barometer  occurred  very  soon  after,  and  the  wind  remained  steady 
from  W.S.W.  the  rest  of  the  day,  save  from  5  p J£.  to  6  p.m.,  when 
it  was  W.  by  S. 

At  Nottingham,  804  miles  on  the  right  of  the  axis-path,  the 
air  was  calm  and  foggy,  in  the  early  morning  of  the  29th ;  at 
6J.5  A.M.  the  fog  deared  off,  and  rain  fell  for  some  time;  at  8.22  a.m. 
the  vane  moved  from  W.  to  S.,  and  to  S.S.E.  at  11.42  a.m.  ;  it  then 
gradually  veered  to  S.  W.  by  5  p.m.,  and  so  continued.  The  wind 
increased  to  a  gale,  during  a  heavy  shower  of  rain,  between  1  p.m. 
and  2  p.m.,  and  blew  hardest  between  8  p.m.  and  5  p.m.;  the 
nm-rimnm  pressuTS,  8'5  Ibs.  ou  the  square  foot,  was  at  8.25  p.m. 

At  Glasgow,  45  miles  from  the  centre,  the  anemometer  was 
deranged  by  the  violence  of  the  storm.  It  appears  that  the  wind 
began  to  rise  about  8.80  a.m.  on  the  29th,  attaining  a  pressure  of 
8  lbs.  on  the  square  foot  at  8  A.M.,  6  lbs.  at  10.25  A.M.,  11  lbs.  at 
0.50  P.M.,  and  13  lbs.  at  4.25  p.m.  ;  shortly  afterwards  the  record- 
ing pencil  was  thrown  out  of  gear ;  but  at  8.5  pjmc.  the  pressure 
was  31  lbs.  on  the  square  foot,  at  9  p.m.  23  lbs.,  diminishing  to 
12  lbs.  at  11  P.M.,  and  3  lbs.  at  midnight.  The  force  of  the  wind 
was  estimated  to  be  greatest  about  7.80  p.m.,  when  it  might  have 
amounted  to  a  pressure  of  35  lbs.  on  the  square  foot. 

Culloden  was  situated  on  the  left  hand  of  the  storm-track,  and 
about  83  milea  from  it    Although  so  near  the  centre,  the  wind  does 
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not  appear  to  have  attained  any  great  force  in  this  particular  phase 
of  the  storm.  It  was  light  from  S.E.  in  the  morning,  became 
gosty  with  showers  in  the  afternoon,  fell  nearly  calm  at  6  p.ic, 
was  E.N.E.,  but  nearly  calm,  at  7  f.h.  ;  at  7.15  p.m.  the  minimum 
barometrical  reading  was  attained,  the  calm  still  continuing  with 
heavy  rain ;  between  8  p.m.  and  9  p.m.  a  stormy  wind  rose  from 
W.S.'W.,  the  direction  haying  previously  changed  through  S.E. 
and  S.  to  S.  W. ;  this  at  10  p.m.  settled  in  W. ;  at  11  p.m.  the  force 
of  the  wind,  by  estimation,  was  9  lbs.  to  12  lbs.  pressure  on  the 
square  foot. 

Prom  Sandwick,  in  Orkney,  Mr.  Clouston  writes  that  it  was 
calm  on  the  28th  till  1  p.m.  ;  then  till  2  a.m.  on  the  29th  the  wind 
was  W.,  yery  light ;  «  2  ii-M.  till  3  A.M.,  N. W.,  N.,  N.E.,  and  E. ; 
8  iuM.  till  6  A.M.,  gone  to  S.E.,  light ;  remained  so,  with  two  sudden 
changes  southward,  till  11  p.m.,  moderate ;  11  till  12  night,  calm : 
80th,  0.30  A.M.,  went  to  S.W.,  light ;  1  a.m.,  nearly  W.,  moderate ; 
1.30  till  2.30  A.M.,  W.,  a  storm  going  37  miles  in  the  last  half 
hour,  when  the  anemometer  was  blown  down ;  but  I  am  informed 
that  it  began  to  moderate  about  4  a.m.,  veering  gradually  south- 
wards, where  it  remained,  finally  decreasing  to  a  dead  calm  at  2  a.m. 
on  the  31st."  The  minimum  barometrical  pressure  occurred  a 
short  time  previous  to  the  storm  setting  in  from  the  W.  Sand- 
wick is  assumed  to  have  been  100  miles  on  the  left  of  the  aads- 
path  of  the  storm. 

Kearly  all  these  observations  are  from  self-recording  instru- 
ments, the  rest  being  made  by  skilful  observers ;  they  therefore 
demand  our  full  confidence.  It  is  specially  worthy  of  note  that 
neither  at  Sandwick  nor  Culloden  did  the  wind  veer  against  the 
sun,  although  both  these  places  were  on  the  left  hand  of  the 
storm-path ;  therefore  this  tempest  was  not  a  true  cyclone.  Mr. 
Porbes  writes,  "  In  regard  to  your  query  about  the  change  of 
wind  after  the  calm  at  7  p.m.  of  the  day  aUuded  to,  I  am  enabled 
to  say  that  the  vnnd  veered  with  the  apparent  course  of  the  sun, 
or,  in  other  words,  through  the  E.,  S.E.,  S.,  and  so  on  to  S.W.,  &c., 
and  not  round  in  the  contrary  way,  or  in  opposition  to  the  sun ; 
and  indeed  I  may  here  take  the  opportunity  of  remarking  that,  in 
all  my  long  experience  of  recording  storms  at  Culloden  during  the 
last  tweniy-three  years,  I  cannot  recall  an  instance  in  which  the 
wind  veered  in  any  other  direction  than  with  the  course  of  the 
mm ;  and  a  little  in  advance  of  the  veering  of  the  wind,  a  corre- 
sponding change  takes  place  in  the  carry  of  the  clouds  above. 
All  our  great  storms  begin  with  wind  at  S.S.E.  to  S.E.    It  then 
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gradually  cornea  to  S.S.  W.,  when  some  of  the  heavier  blasts  occur ; . 
with  the  further  veering  of  the  wind  through  S.W.  and  W.S.W.y 
there  is  often  a  decline  in  its  force  till  it  becomes  due  W. ;  and  it 
is  when  the  wind  is  rapidly  veering  over  this  point  to  W.N.W., 
and  occasionally  still  more  to  N.W.ythat  the  violent  squalls  break 
out,  and  the  height  of  the  atorm  occurs.  The  rising  of  the  baro- 
meter begins  almost  invariably  when  the  wind  has  got  as  far  round 
from  the  southern  points  as  W.S.W.,  or  rather,  more  correctly 
speaking,  with  the  change,  as  indicated  by  the  clouds,  of  the  upper 
current,  which,  as  I  have  said  before,  is  shortly  in  advance  of  the 
change  of  wind  below.  On  the  abatement  of  a  storm,  or  some 
little  time  after  it,  the  wind  again  becomes  W.S.W.  It  has  ap- 
peared to  me  difficult  to  see  how  the  cyclone  theory  can  hold  good 
in  the  storms  that  cross  our  latitudes.*'  Observations  taken  at 
Portree,  East  Yell,  and  Bressay,  for  which  I  am  indebted  to  Mr. 
Buchan,  Secretary  of  the  Scottish  Meteorological  Society,  confirm 
in  an  indirect  manner  the  accuracy  of  the  preceding  remarks  by 
Mr.  Forbes  as  regards  this  storm.  These  three  stations  are  on 
the  same  aide  of  the  storm-path  as  Culloden  and  Sandwick ;  and 
there  is  no  evidence  to  show  that  the  veering  of  the  wind  was 
otherwise  than  through  S.E.,  S.,  S.W.,  and  W.  At  Portree,  in 
the  Isle  of  Skye,  the  observer  notes  the  direction  of  the  wind  on 
the  29tfa,  at  9  a.h.,  as  S.S.E.,  and  at  9  p.m.  N.W.,  and  adds, ''  Gold 
and  cloudy.  Gkile  from  N.W.  fix>m  8  p.m.  to  1  a.x."  (80th).  In 
the  Shethmd  Ishinds  the  crisis  of  the  storm  occurred  in  the  small 
hours  ot  the  morning  of  the  80th ;  but  at  9  p.h.  on  the  29th  the 
wind  was  firom  E^.R  at  East  Yell,  and  from  W.S.W.  at  the  same 
hour  next  morning ;  and  at  Bressay  the  observer  remarks  on  the 
dOth,  "  Violent  gale  since  4  a.m."— evidently  the  same  westerly 
gale  that  was  felt  at  Sandwick  two  hours  previously. 

The  fuitiier  progress  of  the  storm  cannot  be  assigned  with  cer- 
tainty, from  want  of  observations  in  the  Feroe  Isles  and  on  the 
coast  of  Norway ;  but  we  may  infer  that  it  reached  the  Norwe- 
gian coast  about  8  or  9  o'dodL  in  the  morning,  and  that  its  cha- 
racter was  considerably  modified  by  the  Scandinavian  chain,  if 
indeed  this  range  of  mountains  did  not  lead  to  its  entire  dispersion. 

Tables  11.  and  III.  embody  the  principal  facts  rdating  to  the 
barometrical  pressure  and  the  force  and  direction  of  the  wind : 
they  should  be  caiefnUy  studied.  PUtes  XXIII.  and  XXIY.  will, 
however,  convey  more  information  at  a  glance  than  many  pages 
of  letter-press.  More  extensive  Tables  toar  referenoe  are  given  at 
the  end. 

TOL.  II.  K 
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U.  Table  showing  the  Direction  of  the  Wind  when  the  Storm  of  Octo- 
ber 29th  commenced,  its  retrograde  movement  and  subsequent  change 
in  direct  rotation,  with  the  total  amount  of  change  in  degrees. 


1 

Retrograde  Movemnt 
from 

1 

Diieet  Movement 
from 

1 

s 

Tieolrpatrick   ... 

Gulloden    

Armagh 

»7 

II 

lOO 

226 
304 
307 

357 
410 

0 

... 

34 
22 
22 
22 
23 

S.E.— N.W. 

E.N.E.--W. 

E.S.E.— W. 

S.E.— W. 

S.B.  by  B.-W.S.W. 

S.S.E.— S.W. 

S.S.B.— S.W. 

S.E.— S.S.W. 
8.  by  W.— W.  by  S. 

0 

180 
202 
15' 
135 

^1 

67 

0 

iS8 
89 

90 

S.B.— E.N.E. 

S.— E.S.B. 

Sandwiok  

LiTerpool  

Su^nuncham ... 
Oxford  

S.S.E.-S.E.  by  B. 

S.— fi.S.E. 

8.— S.SJS. 

S.S.B.— S.E. 

S.W.  by  S.— S.  by  W. 

Ghreenwich 

III.  Table  showing  the  Barometrical  Minima  during  the  Storm  of  Oct.  29, 
Hour  of  Occurrence,  and  Direction  of  the  Wind  at  the  Time ;  also  the 
Ghreatest  Force  and  Velocity  of  the  "Wind,  and  Time  of  Occurrence. 


ii 

Date  and  Hoar 

Banmietricel 
Beadinff. 

Baro- 
meter 
x«dttced 
toeea- 
lerel. 

Direction  of  the 
Wind. 

Stoim,  and  Tima  of  Oc- 

NewPitoligo... 

Stronyar    

Leckpatrick   ... 

Gulloden    

Greenock  

5 
20 

47 

33 
33 
45 

15 

80 
86 

100 

146 

165 
224 
226 
290 
304 
307 

357 

384 
41Q 

d    h   m 
29     9     OP.M. 
I     0  P.11.  ? 

0   15  P.M. 

7  15P>*- 

3      0  P.M. 

8  0  P.M. 

II  58A.if. 

inchee. 

2811 

28-27? 

28*30 

28-26 

28*40 

28*41 

2846 
28*37 

28*28 

28-72 

2883 
28-92 
28*98 

28-96 

29-22 

29*28 
2923 

S.W. 

Calm. 
Cahn. 

S.W.  by  W. 

W. 

S.W. 

s!s.w. 

S.W."b^S. 

S.S.W. 

S.W.  by  W. 
W.S.W. 

121ba.  at  11p.m. 
351be.at7.dOp.M. 

Average  37  miles  per 

hour  between  1  p  Jf . 

and  2  p.m. 
'  Average  74  mileB  per 

hour  from  1.30  A. Jf. 

till  4  a.m.  on  30eh. 
27  Ibe.  between  2  and 

3  P.M. 

191  Ibe.  at  7  p.m. 
12*1  lbs.  at  2.30  p.m. 

8*6  Ibe.  at  3.25  p.m. 
171b8.at3.30pji. 

'  Average  29  miles  per 
hour   from  2p.ii. 

till4P.M. 

13*5  lbs.  at  3.50  p.m. 

Barry 

Armagh  ......... 

South  Cairn  ... 
Portree  

29  5     0  P.M. 

30  I      0  A.M. 

29      2      0  P.M. 

3      0  P.M. 
3     0  P.M. 
2      0  P.M. 

Sandwiok   

Coekermouth... 
Bywell    

Otley 

liyerpool  

Wrottedey 

Nottingham  ... 
Birmingham  ... 

Oxford  

5     0  P.M. 

2   30PJC. 
0  3OP.M. 

4    SPJ*. 

Little  Bridy  ... 
Greenwioh 
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There  are  a  few  points  in  connexion  with  theee  to  which  I 
would  allude.  The  velocity  of  progression  of  the  storm  seems  to 
haye  been  considerably  retarded  bj  the  Highlands  of  Scotland. 
Drawing  perpendiculars  £rom  the  several  stations  to  the  axis-path 
of  the  storm,  and  measuring  along  the  line,  it  will  be  found  that 
the  centre  advanced  firom  the  neighbourhood  of  Leckpatrick  to 
Cheenock,  a  distance  of  about  130  miles,  between  12.15  p.m.  and 

8  P.M.,  or  at  the  rate  of  47  miles  an  hour ;  while  from  the  latter 
place  to  near  Culloden,  only  90  miles  further  on,  four  hours  fifteen 
minutes  intervened,  the  rate  of  progression  being  reduced  to  21 
miles  an  hour.  Another  fiict  should  not  be  overlooked*  Within 
800  miles  of  the  centre,  the  amount  of  veering  of  the  wind  is  pro- 
portionate to  the  distance  from  the  centre ;  but  it  is  the  same  in 
amount  for  distances  exceeding  300  miles ;  and  in  every  instance 
the  direct  movement  is  in  excess  of  the  retrograde. 

The  force  of  the  wind  and  its  velocity  increased  somewhat  irregu- 
larly towards  the  centre.  Starting  with  a  pressure  of  13*6  lbs.  on 
the  square  foot  at  Greenwich,  we  find  the  most  severe  squall  giving 
a  pressure  of  17  lbs.  at  Birmingham,  19*1  lbs.  at  Liverpool,  27  lbs.  at 
Cockermouth,  and  35  lbs.  at  Glasgow;  and  at  Sandwick  the  velocity 
(37  miles  in  the  half-hour  previous  to  the  overthrow  of  the  anemo- 
meter) is  equivalent  to  an  average  pressure  of  27  lbs.  on  the  square 
foot ;  but  intermediate  stations  suffered  much  less,  and  Wrottesley, 
Highfield  House,  and  Culloden  escaped  the  full  severity  of  the 
storm.  IMBr.  Burder  observes  that  '^  at  Clifton  the  winds  of  the 
29tb,  80th,  and  31st  were  more  than  usually  fitful.  It  could 
scarcely  at  any  time  be  said  that  there  was  a  continuous  gale ;  but 
there  was  a  succession  of  violent  squalls  accompanied  by  rain,  and 
I  do  not  think  it  blew  hard  at  any  time  except  with  this  accom- 
paniment. The  wind  oscillated  between  the  points  south  and 
west,  in  no  case  exceeding  these  limits  unless  for  a  veiy  short 
time." 

The  recorded  readings  of  the  barometer  for  the  29th  and  fol- 
lowing days  are  fully  detailed  in  the  sequel.  On  the  28th  there 
was  the  usual  small  sharp  rise  preceding  a  great  depression.  At 
the  Glasgow  Observatory  the  barometer  rose  0'105  in.  between 

9  A.K.  and  9 p.m.  At  Oxford  the  rise  was  0042 in.  from  noon  to 
6  P.M. ;  and  at  Greenwich  0'038  in.  between  4  p.m.  and  9  p.m.,  the 
previous  &11  in  eacb  case  having  been  steady  and  continuous, 
and  the  amount  of  rise  proportionate  to  the  proximity  of  the 
central  path  of  the  storm.  The  rapidity  and  extent  of  the  suc- 
ceeding fSill  at  any  place  is  influenced  still  more  strongly  by  this 

ic2 
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position  with  regard  to  tbe  centre — ^though,  strictly  speaking,  we 
i^ould  say  that  the  path  of  the  storm  is  determined  by  the  extenlT 
of  barometrical  depression. 

in. 

At  New  Pitsligo  the  fill  was  1*84 

„  Culloden „        „     ri9 

.    ,,  Highfield  House,  Nottingham       „        „       '70 

„  Oxford „        „       -46 

„  Little  Bridy    „.       „       '41 

„  Greenwich  „        „       '40 

»  Paris    „        „       -16 

As  to  the  rapidity  of  fall,  we  find  that  at  Qalway  the  reading  of 
the  barometer  was  29*58  in.  at  9  p.m.  on  the  28th9  next  morning  at 
9  a.m.  it  was28'54  in.,  and  rising;  the  rate  of  fall  must  therefore  have 
been  at  least  0*1  in.  per  hour  during  eleven  hoiurs.  At  Sironyar, 
among  the  Perthshire  Highlands,  if  the  entry  be  correct,  the  fill 
was  extraordinary,  no  less  than  *80in.  between  9  a.m.  and  1  p.m., 
or  0*20  in.  per  hour.  At  Milltown,  the  hourly  rate  of  fall  was 
0*12  in.  between  9  and  11.30  a.m.  ;  at  Culloden,  nearly  *09  in.  for 
the  ten  hours  preceding  the  minimum,  0*12  in.  between  4  p.m.  and 
6  P.M.  In  fact,  over  all  Ireland,  Scotland,  and  the  North  of  Eng- 
land, the  hourly  rate  of  fall  reached  0*10  in.  for  some  time  while 
t^e  depression  was  in  progress.  This  sensibly  diminished  in  Iki- 
gland;  at  Liverpool,  the  greatest  fall  from  one  hour  to  another 
was  009 in.,  and  at  Oxford  0*06 in. 

It  is  worthy  of  remark  that  the  increase  of  barometrical  pres- 
sure is  greatest  to  the  east  and  south-east  of  the  centre,  as  shown 
in  the  maps,  by  the  comparative  crowding  of  the  lines  of  isobaro- 
metrical  pressure  in  that  direction.  This  is  most  probably  the 
cause  of  the  non-development  of  the  rotation  of  the  wind  through 
N.E.,  N.,  N.W.,  and  W.  at  Sandwick  and  other  places  on  the  Idfc- 
band  of  the  centre ;  and  that  this  generally  obtams  in  our  winter- 
storms  is  due  to  the  warm  waters  of  the  Atlantic  discharging  an 
abundance  of  vapour  into  the  atmosphere,  and  thereby  produdng 
a  feeble  tension  to  the  west  and  north-west  of  the  British  Isles*. 
When,  in  a  storm,  the  pressure  increases  uniformly  in  every  direc- 
tion from  the  centre,  we  have  a  true  cyclone,  as,  to  cite  one  iujstance 
out  of  several  I  have  noticed,  on  October  25th  and  26th,  1859. 
[  Temperature,  Humidity,  and  JMl  of  Bain. — Under  a  clear  sky, 

' .  *  At  Sandwick,  on  October  30th,  the  temperature  of  the  sea  at  one  fathom 
Wlow  the  furfaoe  was  5(^*5 ;  the  temperatore  of  the  air  .was  40^. 
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the  night  of  the  28th-29th  waa  frosty  in  Scotland,  the  temperature 
ranging  from  28°  to  35'' ;  in  the  North  of  England  and  Ireland  it  waa: 
also  cold  and  fine;  at  Armagh  the  approach  of  the  storm  was  heralded 
bj  a  brilliant  lunar  halo  at  10  p.m.  ;  and  in  several  places,  as  at 
Nottingham,  there  was  a  radiation-fog.  In  the  south  and  south- 
east of  Enghind  the  skj  was  cloudy,  and  the  lowest  temperaturef. 
about  44p4  On  the  following  morning  the  temperature  rose 
quickly  where  it  had  been  low ;  the  maximum  was  nearly  coinci-: 
dent  in  time  with  the  barometrical  minimum,  reaching  46°  at- 
Sandwick,  ^ff"  at  New  Pitsligo,  49°  at  Montrose,  45°  at  Portree,: 
and  47°  at  Leckpatrick ;  at  Gulloden  the  maximum,  45°,  occurred 
at  8  F.H.  (three-quarters  of  an  hour  after  the  barometrical  mini- 
mum), declining  to  40°  at  10  p.m.,  and  in  the  night  to  36°.  In 
England  the  temperature  was  higher,  but  the  range  less.  At  Not- 
tingham the  mam'inum,  52°,  was  experienced  at  2  p.m.,  just  before 
the  termination  of  a  shower  of  rain ;  and  at  Ghreenwicl^  the  maxi-- 
mum,  5^,  preceded  the  crisis  of  the  storm  by  an  hour ;  at  TJpwey,. 
ki  the  south,  the  highest  temperature  was  56°.  Alter  the  barome- 
ter had  begun  to  rise,  the  temperature  fell  erexywhere,  the  amount: 
of  fall,  roughly  speaking,  being  about  10°  or  12°«  The  depth  .of 
rain  that  fell,  and  the  time  at  which  it  fell,  varied  yery  greatly; 
the  amount  of  fidl  varied  firom  a  few  hundredths  to  nearly  an  inch, 
according  to  exposure  and  locality,  the  larger  fall  taking  place  in 
the  west  and  north.  In  the  south  of  England,  much  rain  fell  on 
the  early  morning  of  the  29th,  and  the  weather  cleared  in  the 
afternoon ;  at  Nottingham  rain  first  fell  at  6.15  ▲.]£.,  and  it  was 
fine  after  2  p.m.  ;  at  Birmingham,  0*04  in.  fell  between  0.45  p.m. 
and  2p.m.,  and  there  was  very  little  either  before  or  after ;  and  at 
Onlloden  showers  came  on  at  4  P.M.  In  the  evening,  showers  of 
haQ  and  sleet  were  frequent,  except  in  the  south  and  east,  and* 
tnow  fell  at  Leckpatrick  and  Manchester.  The  humidity  of  the 
atmosphere,  near  the  surface,  was  also  very  variable.  In  the^ 
morning  and  in  the  middle  of  the  day,  while  rain  was  falling,  the 
air  waa  nearly  saturated  with  vapour ;  but  in  the  latter  part  of  the 
gale  it  became  much  drier,  notwithstanding  the  heavy  showers. 
At  Nottingham,  taking  saturation  =100,  the  relative  humidity 
waa,  at  6  a.m.  92,  at  1  p.m.  85,  and  at  6  p.m.  75. 

Obssbvebb*  BfEMABES.— 1863,  October  29th. 

Bressay^  Shetiani, — Breezy,  showery  day. 
*  Stomaufoy^  Lewis, — Bain  at  night,  cold. 
Ch'eenoek.'T^lSMai, 
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Bmrjfj  near  Dundee. — ^The  gale  began  here  about  11  a.k.  of  the 
29th,  and  ended  about  noon  on  the  80th. 

Balfour,  Fife. — A  gale,  highest  from  8  to  12  P.ic. 

liUne  Qraden. — High  wind  from  4  p.m.  till  2  next  morning. 

South  Cairn,  near  Stranraer. — Morning  dark  and  clondj.  A 
fearful  storm.    Barometer  sank  at  one  time  to  28-46  in. 

Leekpairiek  is  situated  on  the  ridge  of  hills  on  the  east  side  of 
the  Tallej  of  the  river  Eoyle.  As  soon  as  the  storm  yeered  to  the 
west  and  north,  we  had  cold  hail  and  sleet  showers ;  at  11.80  p.h., 
snow. 

Salt  Hill,  Oalway, — Heavy  showers ;  strong  gales. 

Milltown,  Banbridge. — Blowing  almost  a  hurricane  at  night. 

Carlisle. — ^Hail-showers. 

Stonyhuret. — Hail. 

Otley*. — Calm  foggy  morning ;  showery,  windy,  and  wild  after- 
noon ;  very  wild  evening  and  night,  with  great  wind  and  heavy 
showers  of  hail  and  rain. 

OldlVqffbrd,  Manchester. — A  very  heavy  hail-shower  at  6*80p.h.; 
at  0*80  A.H.  on  the  80th  some  snow  fell* 

Nottingham. — 
h    m 

8  0A.1C.  StiU  foggy. 

6  15iL.M.  Pog  cleared  off;  rain  commenced. 

9  Oa.h.  Pair  and  windy. 
11    0  a.m.  Fine ;  more  wind. 

1  15  P.M.  G^e  commenced,  with  rain. 

1  80-2  0  P.M.  Heavy  shower ;  then  fine,  with  gale. 

7  20  P.M.  Still  gale  and  fine. 

Clifton. — Mostly  cloudy;  a  few  showers.  At  6p.m.,  hail. 
Strong  wind  from  S.  to  W.,  at  times  nearly  a  gale. 

Vpioey,  near  Boreheeter. — Bain,  with  strong  S.W.  wind ;  after> 
noon  fine,  but  strong  wind  from  S.W. 

Quemeey  (6  a.m.  to  6  p.m.). — Strong  wind,  with  heavy  squalls 
from  W.S.W. ;  after  6  p.m.,  boisterous  gale  from  S.S.W. 

StorfM  of  October  80M. 

We  have  now  followed  the  great  storm  of  October  29th  until 
the  traces  were  finally  lost  in  the  North  Sea,  between  the  Shet- 
land Islands  and  Norway,  When  it  burst  forth  in  full  fury  on 
the  Shetland  Islands,  at  4  a.m.  on  the  morning  of  the  80th,  it  had 
declined  to  a  breeze  for  some  hours  in  the  south  of  England.    But 

*  OUex,  latitude  50° 54'N.;  longitude  !"> 42"  W. 
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already  there  were  ominouB  Bymptoms  of  a  besh  storm  impending : 
the  wind  began  to  back  towards  the  south,  and  the  barometer  to 
ML;  and  on  this  day  there  is  eyidenoe  of  two  distinct  storms,  or 
rather  seats  of  primaxy  disturbance — one  in  the  south  of  Eoghind, 
the  other  to  the  north  of  Scotknd.  I  will  first  describe  that  to 
the  north  of  Scothmd,  as  there  is  but  little  to  naj  on  the  subject. 
The  lowest  readiog  of  the  barometer  took  place  late  at  nighty  and 
was  not  generally  observed. 

At  Cidloden  the  barometer  had,  by  9  a.k.,  risen  half  an  inch 
from  the  minimum  of  the  evening  before,  and  there  was  a  brisk 
breesse  from  S.W. ;  it  soon  began  to  fall,  and  in  the  afternoon  a 
stormy  wind  rose  from  W.S.W.,  with  rain :  its  force  was  estimated 
at  16  lbs. ;  the  minimum  reading  of  the  barometer,  28*44i  in.,  was 
observed  at  midnight,  after  which  it  was  less  stormy. 

At  Sandwich  the  wind  remained  in  the  south,  to  which  point  it 
had  backed  on  the  former  storm,  moderating,  and  gradually  de- 
clined to  a  dead  calm  at  2  a.ic.  on  the  dlst,  "  and  remained  so  till 
4  A.1C.,  when  it  wentW.,  and  gradually  veered  northward  till  10  jl.k., 
when  it  was  N.W.,  and  remained  so  till  10  a.k.  on  the  Ist  of  No- 
vember, being  moderate  all  this  time,  except  a  few  hours  on  the 
afternoon  of  the  81st,  when  we  had  a  smart  breeze,  the  strongest 
being  85  mUes  an  hour  about  5  p.m."  The  evening  of  the  81st 
was  cloudless  at  Sandwick.  The  lowest  observed  reading  of  the 
barometer  was  28*89  in.  at  Portree,  in  Skye,  at  9  p.m.,  the  wind 
being  W.S.W.  This  would  seem  to  indicate  the  centre  of  the  de- 
pression as  somewhere  oif  the  Hebrides :  it  was  then  travelling 
eastward,  probably  frt>m  S.W.  by  W.  to  N.E.  by  E.,  at  a  rate  of 
80  miles  an  hoar ;  for  the  minimum  at  Gulloden  was  0*05  in.  higher 
than  at  Portree,  and  it  was  later  by  two  hours,  while  at  Sandwick 
the  calm  from  2  ▲.]£.  till  4  a.m.  fixes  the  time  of  passage  within  mode- 
rate limits.  The  weather  was  very  cold  in  Scotland,  with  showers 
of  rain,  hail,  and  snow,  and  in  some  places  thunder  and  lightning. 
The  influence  of  this  storm  extended  southwards  as  far  as  Lirer- 
pool,  where  it  caused  the  wind  to  back  a  few  points  early  on  the 
morning  of  the  81st,  and  interrupted  the  rise  of  the  barometer 
(see  fig.  8). 

The  other  storm  was  experienced  in  the  south  of  England,  and 
was  of  a  different  character ;  it  was  much  more  severe :  the  baro- 
metrical oscillation  was  very  sharp,  and  the  minimum  accompanied 
by  a  tremendous  shower  of  rain  and  hail,  and  violent  sqpall  of  wind, 
shifting  suddenly  from  S.W.  to  N.W.,  and  lowering  the  tempera- 
ture several  degrees.   The  violent  squall  was  confined  to  the  south 
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and  soath-eflst  of  England,  the  most  noithiBrlj  point  at  winch  it 
was  noticed  being  Kirkstead,  in  lancolnBhire.  There  was  the 
sudden  shift  in  the  wind  both  at  Birmingham  and  Wrottesley ;  all 
day,  however,  there  was  a  high  wind  throughout  Great  Britain. 

Fig.  S.—Barometrieal  Fluctuation,  OeUiber  1868. 

S8.  19.  80.  »1. 


Liverpool  was  not  involved  in  this  sudden  storm.  The  wind  gra- 
duaUj  backed  from  W.S.W.,  at  1  a.k.,  to  SJBL  by  S.  at  8a.h^ 
returning  to  W.  at  11  a.m.,  and  subsequently  oscillating  betweea 
W.  and  S.W.  Heavy  rain  fell  from  5.80  a.ic.  to  0.80  p.m.,  pro- 
ducing 0*98  in.  depth  in  the  gauge.  The  greatest  force  of  the  wind 
was  14-2  lbs.  at  4.16  a.m.,  during  a  shower  from  W.S.W. ;  but  be- 
tween noon  and  8  p.m.,  the  wind  did  not  exceed  a  brisk  breeze. 
The  fall  of  the  barometer  was  suddenly  checked  at  8  a.m.,  and  the 
reading  was  nearly  constant  till  5  p.m.,  after  which  it  rose. 

At  WroUesley  the  wind  shifted  from  S.  by  W.  to  W.  by  N.,  a 
few  minutes  afler  midday,  in  a  heavy  shower,  and  rain  continued 
to  fall  till  1.40  P.M. ;  but  there  was  no  heavy  gust  of  wind.  The 
depth  of  rain  that  fell  was  0*28  in. ;  and  soon  after  it  ceased,  the 
wind  returned  southwards.  The  greatest  force  of  the  wind  on  this 
day  was  10*6  lbs.  on  the  square  foot  at  8.40  a.m.  ;  the  direction  of. 
the  wiud  was  S.S.W. 
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At  Birmmgham  the  shift  of  the  wind  took  place  at  1  km.  in  d 
shower,  the  air  being  nearly  calm ;  the  change  was  from  S.  bj  W. 
to  W.S.W.,  graduaUy  reaching  W.N.W.  at  1.40  ^.m.  The  depth 
of  rain  from  0.40  F.1C.  to  2.10  p.ic  was  0.18  in.  The  greatest  force 
of  the  wind  was  21'd  lbs.,  from  S.  by  W.,  at  11.2  a.u. 

At  Osefbrd^  from  9  ^.m.  till  2.80  p.h.  rain  fell ;  at  2.30  p.m.  thercr 
was  a  shower  of  hail,  after  which  the  sky  became  clear,  and  con« 
tinned  so  till  nearly  midnight.  Lightning  was  seen  low  down  in 
the  W.,  while  the  ricy  was  quite  dear,  about  11  p.m.  "  The  storm 
of  wind  was  not  very  violent  here,  and  there  was  no  violent  gust." 
The  shift  of  wind  accompanied  the  hailstorm,  and  was  from  8.  by 
W.  to  W.  by  N. ;  and  an  hour  afterwards  the  wind  began  to  back 
to  the  S.  The  shift  of  wind  was  accompanied  by  a  very  consider- 
aUe  fill  of  the  temperature:  since  7a.m.  the  thermometer  had 
ranged  between  4SP  and  5P ;  at  1.60  P.M.  it  was  54^*4,  at  2.80  p.m. 
44'''8,  at  5  pjf .  4r-4,  and  at  8.10  p.m.  40^6.  The  barometer  feU 
from  1  A.M.  till  2.80  P.M, ;  it  rose  suddenly  from  the  lowest  point 
no  less  than  0*04  in.  within  four  or  five  minutes. 

At  Oremvoichi  the  minimum  reading  of  the  barometer,  the  shift 
of  wind  in  a  violent  squall,  and  the  maximum  temperature,  aU 
occurred  at  the  same  moment.  The  force  of  the  wind,  after  oscil-^ 
lating  from.  12  to  15  lbs.,  suddenly  rose  to  29*6  lbs.  on  the  square 
foot,  but  sank  to  6 lbs.  in  a  very  few  minutes;  the  direction 
changed  from  S.W.  to  N.W.  by  N.  at  8.80  p.m.,  but  gradually 
retrograded  to  W.  by  S.  at  7  p.m.  The  squall  of  wind  was 
accompanied  by  a  very  heavy  shower  of  rain.  The  temperature 
feU  considerably:  it  was  68^-3  at  8.20p.m.,  40^.0  at  4p.m.,  and 
40^-5  at  9  P.M.  It  is  worthy  of  note,  that  the  force  of  the  wind 
on  this  occasion  was  the  greatest  that  had  occurred  since  the 
establishment  of  tiie  anemometer  in  1840.  In  the  hour  succeeding 
the  squall,  the  barometer  rose  0*20  in. 

This  crisis  of  this  remarkable  storm  was  observed  at  several 
other  stationa. 

At  Clifton^  Mr.  Burder  states  that  it  was  rainy  till  2  p.m., 
the  rain  being  very  heavy  about  1  p.m.  The  lowest  reading  of 
the  barometer-  preceded  the  shift  of  wind  to  N.W.  by  W.  at 
1.40  P.M. 

At  27ptrey,  Mr.  Miller  appends  a  note  to  the  effect  that  there 
was  heavy  rain  imd.a  strong  S.W.  wind,  moderating  in  the  after- 
noon ;  "  at  1.46  P.M,,  the  barometer  reading  29*04  in.  (the.  lowest 
point  during  the  gale),  a  furious  squall  from  the  S.W.,  with  rain, 
occurred,  lasting  about  a  quarter  of  an  hour  (the  maximum  of  the 
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storm) ;  the  weather  then  moderated,  and  the  wind  veered  to 
the  W." 

At  Oshomet  "  on  the  80th  October,  at  |  to  8  p.h.,  an  extra- 
ordinary ruah  of  wind  paased  over  here,  with  a  tremendously  heavy 
shower  of  rain,  which  rendered  objects  at  200  yards'  distance  in- 
visible. Its  force  was,  I  imagine,  14  lbs. ;  but  it  could  not  have 
exceeded  this,  as  it  was  the  greatest  pressure  indicated  by  the 
anemometer-pencil  on  that  day.  The  rain  that  fell  during  the 
rush  of  wind  (it  lasted  8  or  4  minutes)  was  fearful.  I  was  outside, 
and  being  near  a  tree,  I  went  under  it  for  shelter ;  but  the  rain 
fell  so  tremendously,  fiilling  in  what  I  may  term  sheets  of  water 
upon  a  strong  umbrella  I  carried,  that  I  unconsciously  put  the 
umbrella  aside,  and  looked  up  into  the  tree,  wondering  what  next 
was  about  to  happen.  Several  persons  I  saw  unmediately  after- 
wards  spoke  of  the  tremendous  shower  with  surprise,  stating  ^at 
they  had  never  before  seen  such.  The  upper  clouds  were  stationary 
at  8  P.M. ;  the  barometer  was  29*18  in. ;  the  direction  of  the  wind 
W.,  and  its  force  7  lbs.  on  the  square  foot." 

At  the  JBCsw  Observatory,  Mr.  Stewart  has  recorded  that,  on  the 
afternoon  of  the  80th,  a  very  violent  and  sudden  gust  of  wind  put 
out  the  gaslights  in  the  room  containing  the  barograph,  fixing  the 
time  of  the  passage  of  the  squall  at  8*^  9"^  p.m.,  Gt.  M.  T.,  in  this 
locality.  Mr.  Stewart  believes  that  a  sudden  increase  of  baro-> 
metrical  pressure  accompanied  the  gust  of  wind  at  the  moment 
when  the  gas  went  out*. 

At  Kirkstead  in  Idncolmliire,  Mr.  Gator  observed  that  the 
morning  of  the  80th  was  dear  till  9  A.M.,  when  it  clouded  over 
and  began  to  rain  at  noon ;  it  continued  raining  fast  till  8  p.m., 
when,  in  a  tremendous  fall  of  rain  and  hail,  the  wind  veered  from 
S.W.  to  N.W. ;  the  rain  continued  till  4  p.m.,  and  the  wind 
gradually  went  down,  and  the  sky  became  clear*  The  temperature 
of  the  air  was  60^  at  2  p.m.,  89°  at  8.80  p.m.,  and  at  the  same  point 
at  6.80  P.M.,  at  which  time  the  wind  had  become  W.,  and  the  sky 
quite  clear. 

At  NoUingkam  the  morning  was  calm,  wind  about  S.  At  6.80  a.m. 
a  gale  suddenly  set  in,  but  moderated  at  1.80  p.m.  ;  at  1  p.m.  rain 
commenced,  and  from  1.85  p.lc.  till  2.80  p.m.  there  was  a  heavy  fall 
of  rain  and  hail  (0*18  in.).  The  direction  of  the  wind  changed 
from  S.  to  W.  at  1.25  p.m.,  veering  to  S.W.  by  5.50  p.m.,  and 
S.W.byS.  at8p.M. 

•  rt<20Froo.  Brit  Meteor.  Boo.  ToLiL  p.  51. 
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Table  IV.  Showing  the  Change  in  the  Direction  of  the  Wind,  and 
Force  in  lbs.  pressure  on  the  square  foot ;  ako  lowest  point 
attained  by  the  Barometer. 


Hour. 


Wind  changed  from 


DflgIMB* 


Force. 


Barometer. 


Wrottesley.. 

Clifton   

Birmingbam 
little  Bridy 

TJpvrey   

NottingiiBiii 

Oxford  

Osborne 

BirkBtead  .. 
Qreenwioh.. 


P.M. 
CIO 

140 

I 

I 

1.45 

1.25 

2.30 

a-45 

3 

3-»S 


S.byW.   —    W.byN. 
S.g.W.     —  N.W.byW. 
abyW.    —    W.  byS. 


S.W.      —        W. 

s.      —     w. 

S.bjrW.  —   W.byN. 


S.W.      —      N.W. 
S.W.byW.—    NJf.W. 


93 
xoi 

67 

45 
90 
90 

90 
103 


Ibe. 

2*1 

*o'6 
violent 
Tiolent 


14*0 

violent 

29-5 


inches. 

29*10 

29-05 
29-04 

29*02 
28-97 


On  carefully  comparing  the  above  observations,  it  will  be  found 
thai  the  residts  are  accordant,  if  we  assume  that  a  belt  of  low 
barometer  traversed  the  middle  and  south  of  England  from  W.  by 
N.  to  E.  by  S.  (W.  16°  N.  to  E.  15°  S.),  at  a  rate  averaging 
80  miles  an  hour  in  the  latitude  of  Birmingham  and  also  in  the 
extreme  south  of  England,  and  50  miles  an  hour  in  the  latitude  of 
Oxford,  making  some  allowance  for  the  time  being  not  noted 
exactly ;  that,  prior  to  the  passage  of  the  trough  of  the  barome- 
trical wave,  the  wind  blew  from  the  S.  by  "W.  at  a  right  angle  to 
its  path ;  and  that  after  it  had  passed,  the  wind  shifted  and  blew 
parallel  to  its  course.  Thus  the  wind  shifted  from  S.  to  W.  al- 
most simultaneously  at  Birmingham  and  Little  Bridy,  and  at 
Kirkstead  and  Osborne. 

The  barometrical  pressure  was  less  in  the  north  and  west  of 
England  than  in  the  south-east  during  the  morning  hours ;  but  the 
difference  rapidly  diminished  towards  midday ;  and  after  the  squall 
was  developed,  at  any  given  instant  along  the  line  of  minimum 
pressure  the  value  was  nearly  the  same.  I  have  already  noticed 
that  the  pressure  at  Liverpool  scarcely  varied  from  8  a.m.  to  5  p.m.  ; 
and  this  holds  good  for  the  various  places  on  the  northern  margin 
of  the  tract  affected,  which  therefore  affords  a  tolerably  safe  com- 
parison for  stations  in  the  south,  where  the  barometrical  oscillation 
was  violent,  although  the  times  of  observation  may  not  be  exactly 
coincident.  The  depression  was  evidently  increasing,  and  the 
storm  becoming  more  violent,  in  its  eastward  progress.  At  1  p.m. 
tiie  value  of  the  depression  was  about  29*05  in^  from  observations 
at  Little  Bridy,  and,  interpolating  for  Wakefield,  we  obtain  the 
same  value  for  the  north ;  at  2.80  p.m.  the  Oxford  observations  give 
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29-02111.,  and  at  3.25  p.m.  the  value  of  the  barometrical  reading 
was  28*97  in. :  it  was  probably  somewhat  lower  at  Wisbeach  at  this 
time,  as  it  had  been  28*96  in.  at  8  p.m.,  before  the  change  of  wind. 
We  leiiBm  also  that  the  belt  of  low  barometer  was  much  narrower  in 
the  south,  and  the  oscillation  was  therefore  much  more  sharp :  thus 
at  Giieenwich  the  barometer  rose  0-20  in.  between  8.25  p.m.  and 
4.25  P.M. 

At  8  P.M.  the  squall  extended  in  a  line  firom  Eirkstead,  through 
Bedford,  and  so  on  to  the  eastern  extremity  of  the  Isle  of  Wight, 
rain  and  haU  falling  eyeiywhere  along  the  line  in  torrents,  and  the 
shift  of  wind  occurring  as  has  been  noticed.  Soon  after  its  passage, 
within  two  or  three  hours,  the  barometer  had  risen  considerably 
higher  in  the  south  than  it  was  in  the  north ;  the  uniform  decrease  of 
pressure  in  proceeding  from  south  to  north  was  re-established,  and 
the  wind  returned  to  S.W.  The  approximation  of  the  readings  of 
the  barometer  in  the  north  and  south  is  well  seen  in  fig.  8,  p.  124, 
where  the  curve  described  by  the  Greenwich  barometer  temporarily 
dips  below  the  Liverpool  curve.  Table  Y.  gives  an  abstract  of  the 
meteorological  observations  taken  at  8  p.m.  on  the  80th. 

Table  V  .  Showing  the  Height  of  the  Barometer,  Direction  qf 
the  Wind,  and  the  Temperature,  I868,0ctober  80th,  8  p.m. 


Wind. 

Tempentare. 

Oalloden    

Bywell   

inches. 
a8-73 

^rp 

1903 
29*06 
218*96 
29*11 

29'02 
29*20 
29-31 
2927 
29*18 
29*31 
29*37 
29*32 
29*51 

S.W. 

w. 

S.W. 

W.8.W. 

S.W. 

S.S.E. 

W.byN. 

S.S.W. 

N.W. 

W. 
N.W. 

W. 
S.S.W. 
S.S.W. 

0 

40 
45 
5« 
43 
5* 

44 

47 
47 

n 

OUey 

Wakefield 

liTerpool  

Wisbeach  

Oxford  

Greenwich 

Bath  

Barnstaple 

Exeter    

Osborne 

Truro 

Helaton 

Guernsey   

Paris 

In  the  aboye,  the  stations  included  between  Wisbeach  and 
Helston  were  alone  affected  by  the  squall. 

It  is  difficult  to  assign  a  cause  for  this  ripple  in  the  atmosphere, 
yet  it  may  have  received  its  first  impulse  or  have  been  an  o&hoot; 
from  the  storm  that  was  at  this  time  approaching  the  N.W.  coast 
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of  Scotland,  already  described,  and  which  was  of  macb  larger  di<^ 
mensions.  Its  immediate  effect  was  the  lowering  of  the  tempen^ 
tore  some  8^  or  10^,  and  a  copious  precipitation  of  nun  and  hail, 
after  which  the  air  became  much  drier* 

There  is  nothing  remarkable  to  notice  concerning  the  weather 
on  the  Slsi.  The  Tiolent*  winds  of  that  and  the  preceding  day 
gave  rise  to  considerable  electrical  action ;  and  thunderstorms  with 
rain,  hail,  and  snow  were  -experienced  at  many  places.  In  the 
night  of  the  80th-81st,  there  was  a  hea^y  fiill  of  rain ;  and  next 
day  the  depression  went  off  eastward  in  the  ordinary  manner,  the 
gale  veering  from  S.W.  to  W.  and  N.W.,  and  the  air  continuing 
cold  and  yery  dry  in  the  intervals  of  the  showers. 
-  The  weather  on  November  1st  was,  upon  the  whole,  fine ;  but 
the  barometer  fell  rapidly  at  night. in  the  middle  and  south  of 
England.  The  lowest  reading  occurred  about  sunrise  on  the  2nd ; 
it  then  rose  very  rapidly,  and  a  violent  westerly  gale  succeeded, 
after  which  the  weather  became  fair.  This  final  storm  travelled 
from  west  to  east,  and  was  preceded  by  much  rain.  The  progres- 
sive change  in  direction  of  the  wind  was  similar  to  that  of  the  pre- 
vious storm. 


Ob8Bbv](bs'  Bemabxs.— 1868,  October  80tk 
Sandwiek. — Showers  of  sleet  A..H. ;  fine  at  midday,  and  dear 

P.K. 

Stamowoff. — Gleams  of  sunshine ;  hail-  and  snow-showers ;  very 
cold. 

Portree. — Thunder  and  lightning  at  11.80  a.m.  and  8.80  f.m., 
followed  by  heavy  hail-showers  and  squalls,  snow  falling  thick  on 
the  hills ;  Ughtning  all  the  evening.    Bain-&11 1*21  in. 

Oreenoek.^Sitiawean  of  rain  and  hail ;  lightning  at  night. 

Balfour. — ^Bain  and  snow  in  the  morning ;  lightning  at  night. 
.  Milne  Oraden.-Sigh  wind  at  night. 

South  Cotni.— Forenoon  clear  and  dry ;  afternoon  cloudy,  with 
slight  showers ;  evening  cold.    Bain-fall  0*80  in. 

Carliele. — ^Hail-showers ;  lightning  seen  during  the  night. 
.    StonyhurMt.—HBH.    Eain-fall 076 in. 

AUenheads4 — ^Heavy  showers  of  sleet  and  snow  during  the  day. 
Bain-fall  0*64  in. 

JBffwell.^lSiAixi'fvJl  0*25  in.    . 

jr»i;;<oiim.-n*Great  storm  at  night.    Boin-fall  0*28  in. 

O^iey .—Bainy.     Cloudy  afternoon.    Very  wild  night;  great 


180       PBOCHBIirCMH-BBITIBH  ICBTEOBOLOUOAL  800ISTT.    [18M. 

wind ;  showera  of  nin  and  hail.  Thunder  and  lightning  from 
11.80  P.H.  to  midnight. 

Belvoir  Castle, — Stormy ;  hail  and  rain ;  gale  of  wind. 

WtBbeaeh, — ^Fresh.  Bain  10  a.m.  Heavy  squall,  with  hail,  at 
8.85  P.M. 

Qrawtham, — ^Very  stormy  all  night ;  gusts  very  yiolenty  with 
frequent  squalls  of  nun,  till  about  8  p.m.    Evenikig  fine. 

BerJehmpMtead, — ^High  wind  all  day.    Heavy  rain  till  8.80  P.M. 

Nottingham. — 0.40  a-m.  gale  moderated ;  2.40  a.m.  nearly  calm ; 
6  A.M.  still  nearly  cabn ;  6.80  a.m.  fine,  suddenly  a  gale. 

Bath, — ^Heavy  showers,  thunder  and  lightning,  haiL  Sain-fali 
0*62  in. 

Clifton, — 6  P.M.  several  flashes  of  lightning ;  11  p.m.  vivid  light- 
ning and  thunder ;  11.85  p.m.  strong  and  fitful  squalls,  rain,  and 
hail.    Bain-fail  0-74  in.     • 

Little  Bridy, — Many  trees  blown  down.    Bain-fiill  0*66  in. 

Obsebtebb'  Bemabks.-^1868,  October  8l8t. 

Breesay, — Bain,  in  violent  showers,  all  day. 

Sandwick. — Scuds  a.m.  ;  sleet-showers  p.m.    Bain-fall  0*02  in. 

Portree, — ^Heavy  hail-showers  and  snow  on  hills.  Bain-fall 
109  in. 

South  Cairn, — Last  night  wet  and  stormy ;  heavy  squalls  of 
wind  and  bitter  showers  ^1  day. 

Nottingham, — 1a.m.  till  2.80  a.m.  gale,  then  moderated  to  brisk 
breeze ;  5.50  a.m.  again  gale,  lasting  till  midnight,  and  reaching 
121bs.pressure  at6.20  a.m.  ;  at6*40  a.m.  violent  squall  for  10  minutes 
(8  lbs.  pressure),  then  2^  lbs.  till  7.50  a.m.,  then  a  similar  squall, 
after  which  a  regular  gale  set  in,  most  violent  from  9.10  A.M.,  being 
11  lbs.  pressure  on  square  foot ;  10  a.m.,  still  11  lbs.  pressiire, 
with  slightly  rising  barometer ;  10.20  a.m.,  12  lbs.  pressure,  tem- 
perature 47^*5,  wet-bulb  41^*8 ;  gale  as  violent  ^  2.40  p.m.  ; 
5.20  p.m.,  still  gale,  temperature  47^*5,  wet-bulb  42^0;  8  p.m., 
slight  rain,  with  gale. 

Clifton. — Thunder-storms  at  1  a.m.  and  5  A.M.,  with  heavy  rain, 
hail,  and  wind.  Partially  clear  day,  with  smart  showers  of  rain 
and  hail.  In  evening  frequent  rain ;  wind  strong  and  squally, 
from  W.S.W.,  becoming  stronger  in  evening,  and  at  11  p.m.  very 
violent.  In  the  storm  at  1  a.m.,  one  flash  was  within  half  a  mile ; 
at  5  A.M.  several  about  three  miles. 

Vpwey, — Simny,  with  passing  cumuli ;  strong  S.W.  wind ;  hail* 
storm  at  8  P.M.,  stones  size  of  horse-beans. 
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Temperature. — 1863,  October  (pontinued). 


YtH  ... 
Sandwich  ... 
NewFitaligo 
Portroe  .....i 
Montroflo  . . . 

Balfour 

QrUagow 

Silloth    

WakefiekL  «.. 

lATorpool  ... 
Wiottedey... 

Norwioh.,..,. 


9A.X. 


i 


46*0 
4»-8 
48*0 

40'8 
40*0. 
41S 

39-0 
382 
39*8 

430 
40*0 
424 

44-5 
440 
4aS 

440 
44-0 

4S'5 

45-0 
40-3 

39*9 
4»-8 

42*0 

4i'4 
46-1 

410 

465 
440 

45*9 

43a 

47-0 

43*9 

50*0 
47-0 
45-8 


I 


391 

37'9 
39'2 


428 
40*0 
37-8 
41*0 

40*0 
40*0 
440 

41*0 

465 
427 

449 

4*4 
440 
40*0 

48*0 
44-5 
43"* 


Noon: 


1 


1 43*3  4«7J 


507 
5«-3 


48*0 
46-5 
48*0 


dp.x. 


5a-'o 
40-5 
467 


50-1 
40*0 
467 

53-0 
Sro 
48-3 


48-5 
40-5 
45*o 


44*8  4»i 


45-a 
39-0 
41-6 

51-0 

5o'o 
45-0 


dPJC. 


50-9 

44*o 
46*0 


50*0 
43-0 
43*3 


9pjc 


I 


48-0 
45-0 
49-0 

38-5 
430 

440 
39*7 
41-0 

392 
41-0 
40'o 

46*0 
43'5 
450 

45-0 
43*5 
45'o 

37-8 
41-0 
40*6 
39-6 

44.0 

450 
44-5 

41-0 
440 
4|o 

417 


44*o 
41*0 

45'o 


I 


44*o 
37-2 
40»i 


3r4 
39-6 

37-8 

38-S 

39-« 
40*0 
4»i 

40'o 

43-0 
43-0 

39*7 


43-0 
39-0 

43-0 
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Temperature. — 1863,  October  (coniinued). 


Armagh . 


Clifton    

little  Brid J 

Upwey   

Enter    

Truro 

Quemaej  .. 
Leekpatriok 


9  a.m. 


I 


47» 
Sro 
464 

50*5 
50*0 
496 
4S1 

518 

5 ''4 
510 
50-2 

50*0 
487 
47-0 

52*0 
510 
470 

53-0 
53-0 
490 

43-0 
43-0 

37'o 
430 

10  Ji 


I 


50*0 
496 
487 
469 

510 
501 
496 
45*4 

48-5 
477 
43-0 

50*0 
50*0 
44-0 

50*0 
50*0 
450 

410 
42-0 
35-0 

42'0 


{^^1 

4«-6^ 

4S-« 

44<> 

41-1 

38-0 

L44-3 

437  J 

Noon. 


k 


I 


3p.if. 


49-0 

44*5 
48-0 

50*0 
47-0 
SO"o 

52-0 
53-0 
49-0 


45*0 
4''3 
43*5 

47-0 

44'o 
46-0 

48*0 
50*0 
45-0 


5  p.m. 


467 

43'9 
44.0 


9  p.m. 


I 

P 


46-5 
470 
41*3 
46*2 

47-8 
48*1 

4''4 
46-4 


47-0 
45-0 
46*0 


46*0 
44-9 

40'2 

42*1 

47-» 
447 
397 
42-3 


45'o 
43-0 
43-0 


10  p.m. 


39*3 
37*o 
38-3 
371 


37*9 
35-4 
37*o 
36*9  J 


Ifote. — ^The  Latitudes  and  Longitudes  of  New  PitsKgo,  Portree, 
Stronyar,  South  Cairn  and  were  not  precisely  known  by  the  author 
when  the  first  sheet  of  this  paper  went  to  press,  and  are  incoiv 
rectlj  stated  on  pages  131  and  132 ;  the  true  values  are  sub- 
sequently given  on  the  pages  following  these. 

It  2 
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LYII.  OlimaU  of  Gangaroowa^  near  Kandy,  Ceylon. 
BjH.  H.  Habkeb,  Esq.    Commimicated  by  L.  F.  GasellAi  Esq. 


1802. 
Month. 


Barometer 

reduced  to 

32«. 


r 


A.M. 

9.ao 


P.M. 

3.30 


Thenno- 
meter. 


A.M. 

9.30 


P.M. 

3.30 


Dew- 
point. 


P.M., 

9.30  3-30 


No.  of 
dAji  I 


Bam-gange  4^  feet 
aboregroond. 


9.30 


P.M. 

10.0 


TotaL 


Jan.  28-392 
Feb.  I  -379 
March  -398 
April 


June 

July 

Aug. 

Sept 

Oct. 

Not. 

Deo. 


360 
346 
•300 
•312 
•352 
•336 
•345 
•349 
•319 


in. 

28-173 
•257 
•269 
•239 
•241 
•217 

'222 

•aS7 
-226 
•233 
•236 
•204 


737 
731 
75-0 

77*3 
776 
77*0 
75*4 
74'9 
74"7 
75-8 
7S-» 
73'5 


77-0 
77-2 
798 
8ri 

79'9 
78-8 
77.0 
76-5 
76*1 
77*6 
76-5 
75*3 


67*0 
665 
677 
70*2 

71-6 
71*0 
71-1 
70-9 
71-2 
707 
70*8 
70-3 


69i|7r3 
68*3  77-4 
68'2  8o'2 
72'o  8i-6 
73-4  80^9 
72-4  79-0 
7a-5,  77*5 
71-9' 77"3 
72-4'  77-0 
72'3,  78*6 
72-6  77*8 
72-1  75*8 


66-6 
645 
655 
68*4 
68-8 
699 
70-2 
69*0 
69*0 
678 
67-9 
675 


72-0 
7i'o 
72-9 
75-0 
749 
745 
73*9 
73a 
73-0 

73» 
729 
717 


3944 
3»*57 
4^*34 
43*05 
2415 

I3'22 

11-66 


4    i'66o 

3  1-553 
12'  0*150 
13J  0-078 
9I  0063 
1-009 
1*209 
2719 

5'»37 
0*902 
2*195 
6*060 


6*072 
2643 

7*934 
2*264 
7980 
3828 

3*788 
6055 
9834 
7-630 
15*217 
10*246 


7-733 
4-196 
8-084 

2*342 

8*043 

4*837 
4*997 
8774 
15-071 
8-532 

17*4" 
S6-306 


S*  I  a8-349 
TotaUj  I 


28-239 


75*3 


77*7 


699 


71*4,  78-4 


67-9 


73a 


29-92 


88 


22835 


83-491 


106*326 


1863. 
Month. 


Amount 

of 
Cloud. 


Wind — ^Mean  Direction. 


ByTane. 


▲.M.  9.30.       pjf.  3.30 


B7  Lower  Gloude. 


.9.30. 


P.M.  3.30. 


Dew  on 
pieoeof 
flannel. 


SJ 


OS* 


I 

i 


Jan. 

Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept 

Oct. 

Not. 

Deo. 


6*2 


6*5 


4*4  5-9 
3*7  60 
»*7  5*4 
6-4  7-2 
80  8-1 

87  9*o 

8-8 

9*0 

•8 


8*9 
8-6 

7-1  9-6 
8:0  9*1 


N.E. 

EJN.B. 

B.S.W. 
S.W.  by  S. 
W.S.W. 
W.byS. 
W.S.W. 
W.S.W. 
W.S.W. 
W.S.W. 


rotakj 


6*8 


N.byW. 
JJ.W.  i  W, 


NJJ, 


N.byE. 

Nj;.byN. 

N.byE. 

W.N.W. 

W. 

W. 

W.byS. 

W.byS. 

W.byS. 

W.byS. 

S.W. 

N.W. 


7*9 


E.NJ:. 

E.4N. 

S.S.W.  i  s. 

S.W.  i  s. 

W.S.W. 

W.S.W.  i  s. 

W.S.W.  i  s. 

W.S.W.  i  s. 

S.W.  by  W. 

N.E.  by  N. 

N. 


EJ7.E.  i  B. 

E.N.E. 

? 

E.S.E. 

W.S.W.  \  S. 

W.S.W.  \  W. 

WS.W. 

W.8.W. 

W.S.W. 

W.S.W. 

N.byE. 

N.byW. 


4*03* 
a-539 
4007 
6-028 
1*863 
1-993 
0*518 
1-024 
8894 
7*94» 
3*288 

8775 


+  i7*94> 


18 
II 
H 
9 
>3 
21 
27 
26 
»9 
»5 
*7 
>7 

H7 


6,89* 
5.5*0 
5.904 
»,965 

M58 

938 

3,286 

3*483 
*,795 

35.3" 


29 
17 
»5 
15 

8 
12 

7 
«7 
16 

n 

169 


Feb.]  Buin)BT  kotbb.  1U8 

Climate  of  Ghngaroows  (continued). 

Buometer  highest  at  9.30 »8'47z  on  December  31. 

„  „         3.30 a8'34S  on  Janoary  15. 

„      lowest  at  9.30 »8*i68  on  December  18. 

3.30 »8o69  „  18. 

Thermometer  highest  maximum  84*2      on  April  20. 

f,  lowest  minimum 49-0      on  January  14. 

Greatest  amount  of  rain  from  10.0  p.m.  to  1      ..^^^    •   iv«™^v«.  1  a 
10.0  pjf I      3  4*©  ^^"^  [-"O^wnher  10. 

35,322  grains  of  dew  »  0*970  inch  in  depth. 

Greatest  observed  diiSerence  between  tem- 1    Pfj.  wet      Dew-point 

perature  and  dew-point  on  March  4,  2.35  I  82*8  ...    61 'o    ...    4.6*7 

F.M..  360*1     J  ^ 

Conesponding  humidity 300 

Ghingaroowa  [near  Kandy,  Ceylon.] 
Altitude  1 560  feet    B.  long.  80*  37' ;  N.  lat.  7«  1/  o". 


SUNDET  NOTES. 


20.  Severe  Weather. — Letters  from  the  south  of  France  are  filled 
with  accounts  of  the  seyere  weather  which  has  prevailed  there  for 
some  days  nast.  A  railway-train  was  stopped  on  Saturday  after* 
noon,  near  Narbonne,  in  consequence  of  the  vast  quantity  of  snow 
which  had  fallen ;  and  it  became  necessary  to  call  for  the  assist- 
ance of  the  troops  of  the  garrison  to  clear  the  snow  away.  Snow- 
had  fallen  near  Ibeziers  for  thirty-eight  hours  without  ceasing.  It 
lay  on  the  ground  to  the  depth  of  nearly  2  feet,  and  rendered  it 
impossible  tor  carriages  to  travel  either  on  the  highroads  or  rail- 
ways. All  the  railway-trains  due  at  Lyons  on  Saturday  arrived 
late,  and  it  became  necessary  to  suspend  the  despatch  of  any  from 
that  city.  Snow  fell  for  thirty-six  nours,  without  intermission,  at 
Valence,  on  the  Bhone,  accompanied  with  violent  wind.  All  com- 
munication had  been  stopped  between  Lyons  and  Marseilles  for 
several  hours.  At  Privas,  communication  with  the  neighbouring 
villages  by  men  or  horses  was  rendered  impossible  from  the  mass 
of  snow  on  the  ground,  and  it  became  necessary  to  suspend  the 
drawing  for  the  conscription.  It  appears  that  the  wheat-crop  ha» 
not  suffered;  but  beans  and  rape  have  not  escaped injuiy.  The 
ground  having  been  chilled  by  the  late  frost,  vegetation  is  checked 
m  the  south.  Farmers  console  themselves  with  the  hope  that 
when  spring  sets  in  they  will  not  have  to  dread  the  return  o^ 
winter,  whidi,  succeeding  fine  weather  too  early  in  the  season,  fre- 
quently destroys  crops  in  one  night. 

Accounts  from  the  Department  of  the  Loire  state  that,  after  two 
or  three  days'  hard  frost,  the  temperature  had  become  consider- 
ably milder,  and  it  was  believed  that  there  was  an  end  of  the  bad 
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weather.  Snow,  however,  80<m  began  to  fall,  and  on  Saturday  last 
the  thermometer  marked  6°  below  freezing-point.  A  piercing^ 
north  wind  rose,  and  the  streets  of  Montbrison  were  covered  with 
a  thick  coat  of  ice,  which  made  them  unsafe  for  travellers.  Winter 
had  already  lasted  there  for  fiilly  two  months — a  fact  almost  un- 
precedented in  that  district. — IHmes,  Feb.  26, 1864. 


2Li  JPrapeeiwe  Weaiher. — M.  Mathieu  de  la  Drome,  of 
weather-wise  celebrity,  has  just  addressed  a  letter  to  the  Mar- 
seilles papers,  in  which  he  reminds  them  thai,  on  the  10th  of 
January,  ne  announced  that  the  first  four  months  of  the  present 
year  would  be  remarkable  for  the  inclemency  of  the  weather,  which 
would  particularly  affect  the  coast  of  the  Mediterranean.  He 
announced,  so  far  back  as  the  10th  of  October,  that  storm,  rain, 
and  snow  would  be  experienced  in  the  month  of  Eebruary — ^an 
announcement  confirmed  by  the  late  previously  unheard-of 
stoppage  of  railway-trains  in  Provence  by  repeated  snow-storms. 
He  now  adds  that  the  high  winds  habitual  to  the  month  of  March 
will  be  principally  experienced  in  the  Mediterranean  and  in 
the  Ghilf  of  Gascony^  towards  the  4th,  11th,  16th,  and  18th  of 
that  month.  The  winds  whicli  will  begin  to  blow  from  the  16th 
to  the  18th  will  be  the  most  violent  and  the  most  dangerous.  It 
will  be  otherwise  on  the  north-west  of  France  and  on  the  coast  of 
the  Channel;  forbad  weather  is  particularly  to  be  feared  there  in 
.the  beginning  of  the  month  of  March.  He  concludes  by  stating 
that  he  publishes  his  letter  in  the  interest  of  seafaring  people. — 
Times,  February  29, 1864. 

22.  Admiral  MtzBoy*s  Ibrecasts. — Mr.  Augustus  Smith  asked 
the  President  of  the  Board  of  Trade  whether  any  observations  had 
been  made  for  the  purpose  of  recording  the  actual  weather  corre- 
sponding to  Admiral  FitzBoy's  daily  forecasts  and  occasional 
warning-signals ;  and  if  so,  whether  there  would  be  any  objection 
to  lay  the  results  before  the  House. 

Mt.M.  Qibson  said,  observations  had  been  made,  and  comparisona 
instituted,  between  the  actual  weather  and  the  predictions  of  Admi- 
ral FitzBoy ;  and  they  were  endeavouring  to  digest  the  results,  and 
put  them  into  a  shape  which  should  be  intelligible  to  the  House. 
When  that  was  done,  and  Admiral  FitzSov  had  got  an  opportunity 
of  seeing  the  comparisons  and  making  nis  remarks  upon  them, 
they  should  be  happy  to  present  them  for  the  information  of  the 
House  (Hear,  hear) .  They  had  received  a  similar  comparison  made 
by  the  French,  which  they  would  also  communicate  to  the  House. 
^Farliammtary  IntelUgenee, '  The  Timss,'  March  12, 1864. 
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BRITISH   METEOEOLOGICAL   SOCIETY. 


Vol.  n.  1864,  MARCH  16.  [No.  M, 


B.  DUNDAS  THOMSON,  Esq.,  M.D.,  F.E.S.L.&B., 
President,  in  the  Chair. 

Alexander  Beattie,  Esq.,  J.  P.  (Kent  and  Sussex),  26  Warrior 

Square,  St.  Leonard*  s-on-Sea ; 
Louis  J.  Crosslej-,  Esq.,  Dean  Clough,  Halifax ; 
were  balloted  for  and  dulj  elected  Members  of  the  Society. 

The  names  of  Six  Candidates  for  admission  into  the  Society 
were  read,  and  ordered  to  be  suspended. 

The  following  gentlemen,  who  had  been  duly  elected  Members, 
subecribedthe  Form  No.  2,  uid  were  admitted  into  the  Society : — 

Elected 

WiUiam  BlundeU,  Esq.,  M.E.C.S 1864,  Eebruary  17. 

Lieut.-Col.  Alexander  Strange,  F.B.A.S.   ...     1863,  June  17. 
Clarence  B.  Trotter,  Esq 1864,  February  17. 


LVIII.  Computation  of  the  Dew-point  from  the  Readings  of  Wet 
and  Dry  Thermometers,     By  J.  C.  Bloxam,  Esq. 

Mb.  Glaibhzb'b  Table  IX.,  in  his  accoimt  of  the  balloon  ascents 
published  in  the  last  Beport  of  the  British  Association,  contains  a 
column  for  the  differences  between  the  dew-point  as  read  from 
Darnell's  hygrometer,  and  as  calculated  from  the  readings  of  the  dxy 
and  wet  thermometers.  We  have  here  a  test  of  the  correctness  of  the 
means  used  for  calculating  the  temperature  of  the  dew-point  from 
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the  readings  of  the  dry  and  wet  thermometers,  or  Mason's  hygro- 
meter. All  parts  of  the  Table  are  not  equally  serviceable  for  the 
purpose :  at  great  heights,  it  naturally  happens  that  the  observa- 
tions are  not  numerous,  and,  whilst  they  diminish  in  number, 
they  become  more  irregular  and  discordant  one  with  another. 
The  groups  between  10,000  and  21,000  feet  contain  only  thirteen 
values,  and  these  differ  greatly  amongst  themselves.  By  taking 
into  account  all  the  values  up  to  10,000  feet,  it  appears  that  the 
dew-point  deduced  from  Mason's  hygrometer  is  a  trifle  in  excess 
of  that  indicated  by  Darnell's  hygrometer ;  but  there  are  only  two 
comparisons  between  7000  and  10,000  feet,  and  whilst  one  of 
these  gives  +5°-l,  the  other  gives  — O^'S.  The  seven  lowest 
groups  (up  to  7000  feet)  give  us  one  hundred  values  to  deal  vrith, 
and  the  whole  range,  here,  is  from  +4i^'7  to  —  4i°'8.  The  mean  of 
the  plus  values  just  exceeds  the  mean  of  the  minus  values.  The 
plus  values  belong  more  especially  to  the  lower  levels,  and  the 
minus  values  to  the  upper ;  each  of  the  four  lowest  groups  (up  to 
4000  feet)  gives  a  plus  mean  value,  and  the  mean  for  the  four 
groups  is  +0°'8 ;  each  of  the  three  upper  groups  gives  a  minus  value, 
and  the  mean  for  the  three  is  —  0°'9.  There  are  fifty-one  values 
included  in  the  lower  division  of  groups,  and  forty-nine  in  the 
upper  division.  The  range  is  from  +4°-7  to  — 3°'8  in  the  lower, 
and  from  — 4°*8  to  +2P'S  in  the  upper.  Thus  there  are  con- 
sistent and  satisfactory  data  to  deal  with  within  the  range  of 
7000  feet ;  and  these  imply,  first,  that  the  formula  used  for  ealeu" 
luting  the  dew-point  gives  a  value  too  high  at  such  levels  as  ob- 
servations are  more  commonly  made  at — or  within  4000  feet ;  and 
the  excess  here  indicated  amounts  to  0^*8.  This  amount,  however, 
can  only  be  accepted  as  belonging  to  the  period  of  the  year  in 
which  the  experiments  were  made,  or  rather  to  the  hygrometrical 
condition  which  belongs  to  that  period  of  the  year,  that  is  to  say, 
August  and  September.  In  the  '  Meteorology  of  Newport '  (p.  8) 
a  Table  of  corrections,  deduced  from  a  series  of  observations,  for 
the  calculated  dew-point,  is  given  for  each  month  in  the  year ;  and 
the  correction  given  for  August  and  September  is  —0^*8.  Se- 
condly, it  appears  that  the  same  correction  is  not  applicable  to 
different  heights :  the  formula  which  serves  to  make  the  calculated 
dew-point  correspond  with  the  reading  of  the  hygrometer  at  low 
levels  will  make  it  too  low  at  higher  levels.  This  is  what  might 
be  expected,  as  air-pressure  would  in^ede  evaporation,  though  it 
would  not  prevent  it. 
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LTX.  Monthly Meieoroloffical  Table  of  ObservatioM  taken  at  Za^os, 
Africa^  for  the  Half-year  ending  December  81#^,  1863.  By 
Chables  D.  Tubtok,  Esq. 

Lerel  with  the  sea.    Lat.  eP  12'  N. ;  Long.  V  25'  E. 


Yew  1863. 


Month. 


P)re8Bur6of 

Atmofpbcro 

in  Month. 


Temperature  of  Air  in  Month. 


otol 


Mean 


Mean 

Tempentnie. 


I 


inches. 

June  29'974 

July  j  3o'oii 

August  I  30'047 

September '  30*001 

Odtober 1 29*950 

Norember 29*925 

December ^9*955 


inch. 
0*102 
0*136 
0*132 
0*106 
0*140 
o'ii6 
0*104 


89-0 
871 
87-0 
91*0 
91*0 
94-0 
96*5 


68*5 
67*0 
66*5 
67*0 
68*0 
65*0 


i8*6 
20*0 

a4-5 
24*0 
26*0 
3*5 


82*9 
84*2 
86-8 
86*5 
903 
93'5 


71*8 
70*9 
71*0 
72*4 

71-5 
71*1 


11*1 
13*3 

14*1 
i8*8 
22*4 


78*2 
76*6 
755 
777 
78*0 
80*2 
8o*6 


75*3 
73*0 
72*9 
76*3 
77*1 
78-5 
78-5 


MonuL 


Tapour. 


In  a  cuhio  foot 
of  Air. 


I 


Mean 
Beading  of 
Thermo- 
meter. 


I 


i 

II 


Bain. 


June 

July  

August  ... 
September 
October... 
lYoTember 
December 


0*877 

9'5 

0*812 

8-8 

0*810 

8*8 

0*906 

9*9 

0*930 

10*3 

0*974 

io*5 

o*974 

10*5 

0*9 

1*2 
0*8 

o*4 

03 

0*6 


85 
89 

9» 
95 

96 
94 


512 
5'5 
516 
513 
512 
509 
509 


113*0 

X20*4 

125-8 
ii8"7 
121*6 
132*7 


69*9 
69*1 
680 
68*5 
63*0 
68*7 
67*0 


11*75 

i5'97 

134 

1*82 

17-33 

1*97 

10*14 


No  return  is  made  of  Wind,  Cloud,  or  Osone. 

Ju17B. 

Throughout  this  month  the  wind  varied  from  S.W.  to  W.,  with 
strong  bree2eB  during  the  day,  which,  in  some  instances,  continued 

k2 
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through  the  night,  and  veiy  cold.  The  times  of  commencement 
Tery  irregular ;  but  upon  the  average  from  9*  or  10*  a.m.,  and 
when  not  continued  throughout  the  night,  generallj  died  away 
about  IP  P.M.  Eain  at  intervals,  but  not  very  heavy ;  the  wind 
accompaiijiqg  it  was  Btrong,  and  very  cold. 
Thunder  heard  several  times ;  but  saw  no  lightning. 
The  bar  of  the  mer  very  good  for  ibis  month,  but  medium  cuis 
rent  to  the  eastward.    Palm-trees  beginning  to  blossom* 

JlXLT. 

"Wind  from  S.W.  to  W.,  in  strong  breezes  through  the  day, 
sometimes  continuing  throughout  the  night.  Erom  the  22nd,  the 
wind  generally  died  away  about  10*  p.ic.,  excepting  a  few  days 
when  it  blew  lightly  all  the  night.  Very  heavy  rains  at  the  early 
part  of  the  month.  No  thunder  or  lightning.  TTpon  the  whole, 
the  sky  has  been  dark  and  cloudy ;  occasional  glimpses  of  sunshine, 
but  never  continued  the  whole  day.  The  bar,  though  bad  for  a 
few  days,  has  been  considered,  taking  all  in  all,  very  good  for  the 
time  of  the  year,  which  is  the  worst  here.  The  current  to  the 
eastward  has  been  running  so  strong,  that  boats  could  not  puU  or 
sail  against  it,  and  have,  consequently,  been  driven  down  to  Falma, 
run  on  shore  there  and  broken ;  one  boat,  capsized  on  the  bar,  was 
completely  broken,  and  the  Krooman  saved  with  difficulty.  I  do 
not  think,  out  of  liie  whole  month,  boats  have  worked  more  than 
ten  days.  Pever  and  dysentay  very  prevalent.  Country  veiy 
unsettled. 

AxraTTST. 

Wind  same  as  last  month ;  if  any  change,  it  haa  been  more  west- 
erly, and  at  times  very  cold  and  chilly,  especially  towards  evening. 
Cloudy  at  times,  but,  on  the  whole,  clear  sky  and  hot  in  the  sun. 
No  thunder  or  lightning  has  been  heard  or  seen.  Bar  has  been 
very  bad  almost  the  whole  month,  in  many  cases  quite  impassable 
by  boats.  Lieut.  Dolben,  of  H.M.S.  *  Investigator,*  was  drowned 
returning  from  the  Commodore's  ship  '  Sattleanake,'  caused  by  his 
gig  upsetting  on  the  bar.  Fever  and  dysentery  still  very  prevalent. 
Country  still  very  unsettled,  and  no  trade  doing  with  the  interior. 
Oil-season  finished.  Cotton  coming  up  in  Porto  Novo  only  wants 
rain  to  make  a  good  crop. 

NOTXKBSB. 

Bar  of  the  river,  on  average,  good.    Foggy  mornings  after  the 
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first  week.  At  times  the  fog  was  bb  thick  as  a  London  fog,  hut 
was  of  a  much  whiter  colour,  and,  when  inhaled  freely,  tidded  the 
throat.  Very  heavy  dews  at  night :  two  trayelling-rugB  put  out 
were  wet  through  in  three  hours.  Pog  comes  on  like  smoke  at 
first ;  about  7  o'clock  (before  it  is  quite  clear)  it  can  be  seen  dis- 
tinctly, and  felt  the  moment  it  touches  the  observer.  It  generally 
elears  away  at  8^  a.m.,  but  sometimes  at  ff"  and  10\  The  currents 
on  the  coast  not  quite  so  strong,  and  a  tendency  to  run  <to  the 
westward  ie  observed.  Eever  and  dysenteiy  prevalent*  Place,  on 
the  whole,  not  particularly  healtiiy. 

Dbosicbxs. 

Bar  of  the  river,  on  average,  very  good.  The  harmattan,  a  very 
cold  dry  wind,  which  blows  from  the  N.E.,  commenced  on  the  17th, 
and  has  continued  off  and  on  ever  since.  The  force  has  only  once 
reached  2  ;  other  times  it  has  been  very  light. 

Fever  very  prevalent ;  almost  every  one  sick  with  it.  At  night, 
after  7  o'clock,  generally  calm.  Land-breeze  setting  in  early  in 
the  morning.  Sea-breeze  generally  commenctsd  at  11*^  a.m.,  but 
was  not  in  full  force  till  1  p.ii:.  The  intervals  between  the  depar- 
ture of  land  and  arrival  of  sea-breezes  were  calms,  and  very  hot  and 
sultry  atmosphere  prevailed. 

New  Indian  com  ripens  at  the  beginning  of  this  month.  Trees 
also  lose  their  leaves,  some  being  perfectly  bare.  The  grass  has 
assumed  a  yellowish-brown  colour,  and  seems  quite  parched. 


LX.  Description  of  a  Portable  Anemometer  of  moderate  cost. 
By  Mr.  Adib. 

Almost  by  universal  consent,  meteorologists  have,  of  late  years, 
adopted  the  Kobinson  cup-anemometer  as  the  best  indication  of 
wind-quantities  for  meteorological  purposes. 

This  arises  doubtless  from  the  fact  that  the  form  in  which  it 
gives  its  results  is  most  analogous  to  the  form  into  which  all 
meteorological  observations  are  reduced  for  working-purposes,  viz. 
either  to  aggregate  or  mean — a  form  into  which  there  is  great 
labour  in  redudlng  the  results  given  by  all  the  plate-anemometers 
hitherto  in  use,  independently  of  the  greatly  more  unoertain 
dianicter  in  many  respects  of  the  plate  or  force  instruments. 

This  instrument,  which  I  have  been  asked  to  describe  to-night 
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to  the  Meteorological  Bodeiy,  is  in  aome  degree  a  new  form  of 
the  instrument,  and  scarcelj  I  think  merits  a  separate  description,  * 
or  at  least  can  only  claim  a  description  three  letters  long,  seeing 
the  £  «.  d.  qualification  is  the  only  one  of  which  it  can  boast ; 
for  should  its  qualities  be  in  the  same  ratio  as  its  costliness,  then 
it  is  only  one-third  as  good  as  its  predecessors,  now  flourishing  on 
the  domes  of  many  of  the  principal  Continental  observatories.  But 
it  is  to  )»e  hoped  that  it  will  in  some  degree  fill  the  gap  that  has 
long  been  open,  f .  e,  of  bringing  this  effectiye  form  of  instrument 
within  the  means  of  many  keen  observers,  unwilling  or  unable  to 
cope  with  the  cost  of  the  larger  ones. 

The  diagrams  on  the  table  are  a  proof  of  this,  being  the  copy  of 
a  fragment  of  the  daily  observations  taken  by  a  civil  engineer 
resident  in  Smyrna,  who,  if  he  had  not  got  that  instrument,  would 
probably,  or  I  think  certainly,  never  have  gone  to  the  trouble  and 
expense  of  the  larger  instrument. 

The  larger  instrument,  or  Kew  Observatory  Anemometer,  which 
this  represents  almost  exactly  on  a  reduced  scale,  has  been  well 
described  and  drawn  in  the  '  Beport  of  the  British  Association ' 
for  1868,  p.  306,  by  Mr.  Bobert  Beckley,  to  whom  the  whole  merit 
of  the  arrangement  is  due,  as  the  markers  and  all  the  details  of 
this  instrument  are  exactly  similar,  except  that  the  rates  of  the 
pitching-gear  are  of  course  altered  to  suit  the  shorter  arms,  and 
one  revolution  of  the  velocity-marker  represents  ten  miles  instead 
of  fifty  as  on  the  larger  paper,  this  of  course,  with  the  design  of 
preserving  the  openness  of  the  scale.  The  fixing  is  intended 
to  be  done  in  either  of  two  ways, — ^that  is,  when  practicable, 
passing  the  short  stem  through  the  roof  with  a  bracket  inside, 
or  enclosing  all  the  registering  portion  in  a  box,  which  can  be 
placed  on  any  good  site,  the  top  of  the  box  acting  as  a  steadier 
of  the  stem. 


LXI.  MovemerU  of  the  Air,  from  January  81«^,  1868,  to  January 
dl«^,  1864,  09  recorded  at  the  Beetton  Observatory  by  the  ^'AU 
mospheric  Recorder:'    By  E.  J.  Lowe,  F.B.A.S. 

Iir  the  accompanying  Tables,  which  are  intended  to  show  the 
number  of  degrees  of  movement  of  the  air,  direct  and  retrograde, 
L  e.  with  or  against  the  sun's  apparent  motion,  movements  less 
than  10^  have  not  been  included.  It  has  been  thought  desirable 
to  exclude  these  small  movements,  as  they  partake  more  of  the 
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character  of  oscQlationa  about  a  certain  direction  than  actual 
changes. 

Table  I.  giyes  the  amount  of  direct  movement  for  each  of  the 
865  days. 

Table  II.  that  of  the  retrograde  movement  for  the  same  period. 

Table  III.  the  sign  of  the  day,  whether  +  (direct),  —  (retro- 
grade); =  (where  the  direct  and  retrograde  movements  are 
equal),  or  0  (when  there  is  no  movement). 

On  referring  to  Table  I.,  it  will  be  seen  that  the  direct  move- 
ment in  twenty-four  hours  exceeded  100^, 


In  Pebruary . . .     6  times. 

August 5  times. 

II  March 2      „ 

September    ...     4      „ 

„  April   7      „ 

October    5      „ 

II  May 7      „ 

November 4     „ 

*.  June    6      „ 

December 8      „ 

iiJuiy 6    „ 

January    16      „ 

Exceeded  200P, 

In  February,  once. 

In  September,  once. 

„  April,  once. 

„  November,  twice. 

„  May,  6  times. 

„  December,  8  times. 

„  August,  once. 

„  January,  8  times. 

Bxoeeded 

1000on28rdofMay. 
400  on  24th  of  May. 
800  on  Slst  of  August. 
300  qn  10th  of  November. 


Exceeded 

•  600  on  22nd  of  November. 
700  on  8rd  of  December. 
400  on  28th  of  December. 
800  on  18th  January. 


That  the  total  number  of  degrees  of  direct  movement  was, 


In  January 3328 

„  May    8286 


In  June  1857 

„  October 1444 


being  most  in  January,  and  least  in  June. 
That  the  average  direct  movement  in  the  twenly-four  hours 


was, 


In  February 55*4 

„  March 51-7 

„  April 671 

„  May  1060 

„  June 45*2 

„  July  66-6 


In  August 67*2 

y,  September 86*6 

„  October.. 46*6 

„  November 68*6 

,,  December 96*7 

„  January 107*2 
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the  total  number  of  revolutionB  of  direct  movement  being, 


InPebruary 4| 

„  March  4J 

>,  April 4f 

nMaj 9i 

„  June 3} 

„July 4f 

Total,  year,  65|. 


In  August 6 

„  September    3 

„  October    4 

„  November      5 

„  December 8  J 

„  January    9{ 


On  referring  to  Table  II.  it  will  be  seen  that  the  retrograde 
movement  in  twenty-four  hours  exceeded  100^, 


In  February. . .     4  times. 

„  March G      „ 

„  April   8      „ 

»  May 4      „ 

„  June    10      „ 

i>  iulj 6      „ 

Exceeded  200°— 
In  March,  once. 
„  MbiJ,  4  times. 
„  June,  4  times. 
„  July,  once. 
9,  September,  once. 

Bxoeeded 

1100  on  23rd  of  May. 
400  on  24th  of  May. 
300  on  11th  of  June. 


In  August    ... 
„  September 
„  October  ... 
„  November 
„  December 
„  January  ... 


2  times. 
5      „ 

3  „ 
4 
6 

14 


ft 


In  October,  once. 
„  November,  twice. 
„  December,  3  times. 
„  January,  6  times. 

Exceeded 

400  on  12th  of  June. 
300  on  22nd  of  July. 
700  on  2nd  of  December. 


That  the  total  number  of  degrees  of  retrograde  movement  was — 
In  January 3176         |         InApril 874 

That  the  average  retrograde  movement  in  twenty-four  hours 
was, 


InPebruary  43*1 

„  March    60*9 

„  April.... 29-1 

„  May  89-4 

„  June 86*2 

„  July  50'7 


In  August 83'6 

„  September 46*8 

„  October 46-9 

„  November 89-5 

„  December 82-0 

„  January 102Mfc 
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the  total  number  of  reyolutions  of  retrograde  moyement  being, 

In  February 3J 

„  March  ....." 4^ 

„  April 2i 

„May 7| 

„  June 7 

„July 4i 

Total,  year,  69. 


In  August 3 

„  September    3f 

„  October    ...'. 4 

„  November 3^ 

„  December 7 


» 


January    8f 


Table  m.  almost  explains  itself.  In  August  there  were  16  days 
of  direct  moTeroent  in  excess  of  retrograde,  and  in  September 
only  7.  In  June  there  were  16  days  of  retrograde  movement  in 
excess  of  direct,  and  in  August  only  6.  In  the  whole  twelve 
months  there  were  137  days  with  excess  of  direct  movement,  122 
days  with  excess  of  retrograde  movement,  43  days  in  which  the 
direct  and  retrograde  movement  were  equal,  and  68  days  in  which 
the  direction  of  the  wind  did  not  alter. 


in  reroluttons. 

lUtrognuld  More* 
ment  in  rerolutions. 

Excess  or 
defect 

JPebmary    ..  ...  1 

Mareh    ] 

April  1 

87 
I4-0 

8-5 
17-5 

77 

IO*» 
II'X 

6-7 

7-» 

157 

+ro 
+3-8 

-27 

+  1-3 
+  r8 
+  1-8 

M^y ....: :.| 

June   1 

My    \ 

August  1 

September j 

October 1 

KoTember j 

Beoember  1 

January j 

The  number  of  direct  revolutions  in  the  year  was  66f . 
The  number  of  retrograde  revolutions  in  the  year  was  59. 
Direct  movement  6f  revolutions  in  excess  of  retrograde  mov^ 
ment. 
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Table  I.  Meteorological  Observations  made  at  Beeston 
Observatory. 

1868,  February  Ist,  to  1864,  February  1st,  each  day  ending  at 

10A.H. 


Daily 

Observations  on 

the  Direct  Movement  of  the  Wind. 

Date. 

1863. 

1864. 

1 

1 

1 

1 

Ha 

1 

1 

i 

1 

1 
jS 

1 

>^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

123 

56 

00 

45 

112 

90 

45 

00 

78 

22 

45 

00 

a 

44 

78 

112 

67 

00 

56 

22 

oc 

22 

168 

'34 

00 

3 

78 

33 

00 

225 

67 

1^ 

146 

22 

00 

112 

776 

225 

4 

55 

00 

00 

67 

112 

67 

78 

56 

90 

45 

45 

45 

5 

135 

45 

00 

22 

00 

67 

00 

56 

00 

67 

45 

67 

6 

67 

67 

67 

45 

45 

90 

00 

202 

90 

00 

45 

67 

7 

33 

90 

45 

00 

45 

135 

00 

»35 

00 

67 

45 

00 

8 

33 

135 

00 

67 

00 

45 

00 

00 

22 

45 

45 

202 

9 

'♦J 

90 

00 

90 

00 

45 

47 

00 

00 

56 

45 

00 

lO 

56 

00 

00 

167 

00 

180 

90 

45 

180 

303 

90 

90 

II 

22 

90 

202 

00 

»35 

00 

00 

45 

78 

22 

45 

202 

12 

56 

56 

167 

00 

112 

67 

90 

00 

56 

33 

45 

112 

13 

00 

90 

45 

45 

67 

112 

22 

22 

00 

90 

135 

112 

H 

202 

45 

45 

II 

»35 

00 

112 

22 

lOI 

45 

45 

135 

'5 

00 

33 

90 

67 

45 

00 

67 

22 

II 

45 

45 

225 

i6 

00 

II 

45 

00 

00 

180 

00 

00 

157 

00 

45 

45 

17 

00 

90 

180 

45 

90 

67 

45 

00 

90 

00 

"5 

22 

i8 

157 

45 

157 

212 

00 

00 

00 

22 

22 

00 

112 

3'5 

19 

00 

45 

157 

67 

00 

45 

90 

00 

H 

22 

22 

»35 

%o 

II 

22 

00 

00 

00 

00 

112 

lOI 

78 

00 

22 

90 

2t 

112 

79 

00 

00 

00 

00 

00 

00 

00 

00 

45 

157 

22 

90 

00 

45 

67 

00 

45 

00 

22 

00 

630 

90 

45 

»3 

00 

68 

22 

1080 

90 

67 

00 

45 

00 

00 

22 

112 

H 

45 

45 

00 

427 

00 

45 

22 

00 

00 

22 

00 

a47 

*5 

33 

00 

67 

267 

67 

00 

00 

00 

00 

00 

00 

112 

26 

33 

00 

00 

45 

45 

112 

90 

90 

00 

22 

22 

00 

11 

22 

45 

22 

00 

33 

00 

90 

00 

00 

00 

112 

00 

00 

22 

67 

00 

00 

00 

112 

100 

90 

00 

416 

45 

29 

... 

157 

67 

00 

00 

00 

90 

00 

45 

00 

236 

292 

30 

... 

67 

112 

00 

"57 

"35 

67 

90 

100 

00 

78 

202 

31 

... 

00 

... 

157 

... 

45 

315 

101 

00 

22 

Total  ... 

1550 

1604 

1714 

3285 

1357 

1751 

1772 

1097 

1444 

1816 

2967 

33>3 
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Table  n.  Mcrteorological  Obserratkiiui  made  at  the  Beeston 
Obserratoiy. 

Daily  Obsermtioiui  on  the  Betrograde  Moyement  of  the  Wind. 


Bate. 

1863. 

1864. 

1 

1 

t 

1 

>^ 

1 

1 

1 

i 

j 

t-a 

0 

0 

0 

0 

0 

^0 

0 

0 

0 

0 

0 

0 

I 

179 

III 

00 

00 

00 

180 

22 

202 

33 

33 

00 

00 

a 

67 

78 

00 

45 

00 

11 

45 

67 

45 

157 

90 

00 

3 

11 

45 

45 

22 

22 

00 

34 

45 

22 

157 

765 

180 

4 

90 

12 

00 

67 

22 

45 

67 

00 

00 

00 

45 

90 

5 

lOI 

21 

00 

00 

45 

00 

00 

56 

22 

22 

45 

^7 

6 

66 

45 

00 

90 

45 

00 

00 

146 

202 

00 

45 

101 

7 

33 

22 

112 

202 

00 

00 

00 

112 

22 

00 

45 

67 

8 

00 

112 

00 

00 

45 

00 

22 

45 

90 

67 

45 

90 

9 

157 

90 

00 

22 

00 

45 

45 

22 

00 

22 

45 

170 

lo 

90 

00 

00 

00 

»57 

00 

00 

00 

90 

00 

45 

90 

II 

45 

00 

180 

67 

315 

00 

00 

45 

67 

II 

45 

III 

11 

00 

56 

00 

45 

470 

157 

45 

00 

90 

00 

45 

67 

'3 

00 

>35 

45 

tl 

270 

67 

00 

22 

22 

202 

t5 

'35 

H 

00 

00 

45 

lOI 

>35 

00 

22 

33 

00 

67 

H7 

'5 

12 

112 

90 

22 

56 

00 

00 

00 

22 

45 

45 

III 

i6 

00 

214 

45 

00 

79 

11 

00 

22 

79 

00 

45 

45 

«7 

00 

101 

00 

45 

112 

180 

22 

45 

90 

22 

»5 

11 

i8 

67 

67 

22 

00 

115 

45 

00 

22 

67 

45 

H7 

147 

»9 

00 

67 

00 

45 

00 

45 

90 

00 

22 

00 

11 

101 

20 

157 

67 

00 

00 

45 

00 

22 

78 

00 

00 

III 

III 

21 

00 

22 

00 

00 

III 

00 

00 

22 

00 

00 

00 

III 

21 

00 

11 

00 

90 

45 

360 

45 

45 

00 

270 

00 

45 

»3 

00 

90 

00 

1 102 

11 

III 

45 

00 

00 

00 

90 

45 

H 

00 

45 

22 

47» 

45 

45 

22 

00 

00 

22 

00 

115 

:i 

90 

00 

22 

200 

00 

00 

00 

90 

«35 

22 

67 

'35 

00 

22 

00 

00 

III 

11 

67 

00 

22 

33 

45 

11 

*z 

00 

22 

67 

"35 

11 

90 

'57 

00 

00 

00 

11 

00 

28 

11 

00 

22 

00 

33 

00 

90 

lOI 

00 

00 

136 

00 

*9 

... 

00 

45 

00 

00 

00 

45 

33 

90 

II 

90 

67 

30 

... 

00 

112 

00 

'57 

00 

00 

146 

lOI 

45 

11 

113 

31 

00 

00 

00 

>57 

56 

... 

101 

44 

Total  ... 

1108 

«579 

874 

2772 

»557 

1572 

1042 

1388 

1422 

1186 

1541 

3'75 

TOL.  II. 
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Tablb  III.  Meteoiologicftl  Obseirations  made  at  the  Uigbfield 
HouBe  Observatoiy. 

Daily  Obserratioiui  on  the  Direct  or  Betrograde  Movement 
of  the  Wind. 


Date. 

1863. 

1864. 

1 

1 

1 

< 

1 

\ 

i 

1 

1 

1 

SB 

1 

t-a 

I 

^x» 

» 

— 

0 

+ 

+ 

..  • 

+ 

.I. 

+ 

. 

+ 

0 

2 

— 

= 

+ 

+ 

0 

+ 

— 

-h 

+ 

0 

3 

+ 

— 

+ 

+ 

+ 

+ 

i— 

— 

+ 

■f 

4 

— 

0 

+ 

+ 

+ 

+ 

+ 

+ 

«B 

1 

1 

+ 

+ 

0 

+ 

+ 

0 

a 

— 

+ 

S 

B 

+ 

+ 

+ 

■" 

= 

+ 

0 

+ 

— 

0 

B 

— 

7 

0 

+ 

— 

+ 

+ 

0 

+ 

— 

+ 

B 

— 

S 

% 

+ 

+ 

0 

+ 

— 

+ 

— 

— 

— 

« 

+ 

9 

1 

— 

= 

0 

+ 

0 

= 

+ 

— 

0 

+ 

■» 

— 

lO 

— 

0 

0 

+ 

— 

+ 

+ 

+ 

+ 

+ 

+ 

B 

II 

B 

— 

+ 

-h 

— 

— 

0 

0 

+ 

+ 

B 

+ 

ift 

& 

+ 

+ 

— 

— 

~ 

+ 

0 

+ 

B 

+ 

13 

2^ 

0 

— 

SB 

= 

— 

+ 

+ 

B 

— 

— 

+ 

H 

c 

+ 

+ 

*■ 

— 

+ 

+ 

K 

+ 

+ 

— 

;i 

1 

— 

— 

s- 

+ 

— 

0 

+ 

+ 

— 

B 

+ 

0 

-> 

■s 

0 

— 

+ 

0 

_ 

+ 

0 

B 

17 

1 

0 

.i- 

+ 

= 

— 

+ 

— 

~ 

+ 

a 

i8 

i 

+ 

— 

+ 

+ 

-. 

— 

0 

S 

~ 

» 

— 

+ 

»9 

1 

0 

— 

+ 

+ 

0 

= 

■a 

0 

+ 

+ 

B 

20 

— 

— 

0 

0 

— 

0 

+ 

— 

+ 

0 

— 

— 

11 

^ 

+ 

+ 

0 

0 

— 

0 

0 

— 

0 

0 

X 

+ 

2ft 

£ 

+ 

+ 

— 

— 

— 

— 

— 

0 

+ 

»3 

y 

0 

— . 

+ 

— 

+ 

— 

-~ 

+ 

0 

0 

— 

+ 

»4 

+ 

= 

— 

s= 

a 

0 

0 

ss 

0 

+ 

*l 

0 

+ 

+ 

+ 

0 

0 

— . 

-. 

_ 

~ 

26 

1 

+ 

— 

0 

+ 

+ 

+ 

+ 

_ 

~ 

— 

« 

»7 

■iS 

+ 

+ 

— 

— 

+ 

— 

0 

0 

0 

+ 

0 

2S 

1 

+ 

+ 

0 

0 

+ 

.1- 

+ 

0 

+ 

+ 

29 

'O 

... 

+ 

-h 

0 

0 

0 

-h 

— 

— 

+ 

+ 

30 

+ 

... 

+ 

=» 

0 

= 

+ 

+ 

— 

— 

— . 

+ 

+ 

3« 

S-i* 

... 

0 

... 

+ 

... 

+ 

4- 

... 

+ 

... 

— 

— 

f 

+ 

12 

11 

12 

13 

% 

»3 

16 

7 

10 

IZ 

12 

12 

. 

10 

H 

4 

9 

16 

8 

5 

14 

14 

10 

7 

If 

OK>ttl  • 

- 

I 

3 

5 

3 

2 

3 

2 

5 

I 

2 

II 

5 

0 

5 

3 

9 

6 

4 

7 

8 

4 

6 

7 

I 

3 
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LXn.  The  Terrific  Qcie  qf  December  2, 1868.     Was  it  a  direct 
Qale^  or  a  Oyehnie  (Circular)  Storm  ?    By  Lieut.-Col.  Hekbt 

AVBTXV. 

I  HAYB  taken  great  pains  to  aseertain  all  the  particulars  I  can, 
from  Erench  and  English  sources,  regarding  the  great  gale  which 
scourged  England  and  France  last  December,  but  cannot  find 
any  specific  report  of  the  exact  wmde  that  blew  over  France,  or  at 
Paris  and  Bordeaux,  on  the  forenoon  of  December  2, 1868 ;  the 
following  *  "Weather  Beports,'  however,  of  our  own  Board  of  Ihrade, 
as  published  dailj,  furnish  me  with  certain  data,  leading  me  to  con- 
clusions which  do  not  accord  with  those  given  bj  M.  Leverrier 
in  the  '  Patrie,'  that  this  storm  was  a  cyclone  coming  from  the 
N.W. 

The  Weather. — Meteorological  Beports. 

Monday,  November  80, 1868,  8  iL.H. 


B. 

W. 

F. 

X. 

Q. 

Kaim 

in. 
3009 
3019 
30-17 
3o*ai 
30*22 
30-04 

l^-ti 

29-83 
30-17 
30-08 
30-05 
30-01 
29-96 
29-96 
2996 
30*16 
30-10 
30-12 
30*18 
30*20 
30-23 

s. 

S.B. 
S.E. 
S.W. 

s. 

S.S.E. 

RS.B. 

S. 

S.B. 
E.S.B. 
S.S.E. 

S.£. 

fl.E. 

E. 

E.N.E. 

S.E. 

NJL 
B.S.E. 

S.E. 
E.S.E. 

s:b. 

S.S.E. 

t 

20 
18 
16 
20 
18 
12 
14 

H 
12 
10 

10 

12 
8 
6 
8 
6 
8 
8 

12 
8 

10 

Abeideeir 

Leith 

Bhi^Mff  

Scarboro'  

GreencaaUe  

Galwav 

Valentia 

QueeDstown  

liTerpool  

HolyCad 

Pembroke 

Pensanoe  

Brart 

l/Orient    

Boolwfort 

Plyinnwith  ......  r , 

Portrnnonth 

JjaoAati 

Dom    

Yarmouth 

Dnmi  on  north-east  and  west  ooastB,  south  oone  on  south  and  south-east 
coasts,  ToesdAj  morning,  December  1. 

Esplanation,^B.  Barometer,  corrected  and  reduced  to  32<>  at  half-tide  level. 
W.  Wind,  direction  of  (fnie— two  points  Uft  of  magnetic).  F.  Force  (1  to  12 
—estimated).  X.  Eitreme  force  smoe  last  report  Q.  Quarter  whence  extreme 
fom  (NJ!7JB.  -2,  to  32-N.). 

k2 
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The  Weather. — ^Meteorological  Beports  (cotUinued). 
TueBdaj,  December  1, 1863,  8  a.m. 


Nairn 

AberdMm  .. 

Leith 

ShieldB  

Soarboro'  .. 
Ghreencastto 

Galwftj 

Qiieenrtown 
I^yerpool  .. 
HolyhMd  .. 
Pembroke  .. 
Penzanoe  .. 

Brest 

I/Orient    .. 
Boohefort  .. 
PWmouth .. 
"Wejinoath 
PortnnoaUi 

London 

Dover    

Yarmouth.. 
HeUgoland 


a9-56 

29*68 
19*6 1 
29*81 
29-8A 
29*20 
29*24 
29*33 
29*69 
»9*47 

29*66 
2976 
29*61 
30*00 
29-71 
2978 
29*84 
29*87 

a9'93 
29-92 
30*18 


W. 


8.W. 

SJS. 

8JS. 

8. 

a 

8. 

aaw. 

S.W. 

E.aE. 

SJ3.S. 

aw. 
as.w. 

a 

a 
a8.iL 

a 
a8.w. 
as.B. 

a 

S.S.E. 

as. 


p. 


Q. 


16 
12 
12 
16 
16 

12 
12 
10 

12 
12 
10 

6 
12 
10 
10 
10 
10 

8 

14 
12 


Wednesday,  December  2, 1868,  8  a.m. 


W. 


F. 


<l 


^alentia 
liverpool  ... 
Holyhead  ... 
Pombroka . . . 
Penance  ... 
I/Orient  ... 
Boohefort ... 

Weymouth 
Portnnouth 


BoTer    

Yarmouth 
Heligoland 


m. 

29*22 
29*22 
29-17 
29*15 
29-17 
29*22 
29-31 
29-25 

»9*44 
2904 
29*01 
28-97 
29-24 
29-29 

»9*57 
28-99 
28-98 
28-99 
29*04 
29*07 
29*26 
29*72 


8J3.W. 

asA 

B. 

a 

w. 

w.aw. 

WJ^.W. 

N.W. 
B.8.B. 

B.N.B. 
N.W. 
N.W. 

W. 

W. 

aw. 
w. 

8.W. 

s. 

8. 

aB. 


2 
2 

7 

4 

2 

4 

9 

II 

10 

7 
10 

2 


10 

6 
7 


18 
10 
12 
16 
16 
28 
t8 
20 
16 
12 
18 
20 

H 

20 
16 
18 
20 
18 
18 
16 
16 
16 
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The  Weather. — ^Meteorological  Beporto  (continued). 
Thursday,  December  3, 1863,  8  a.m. 


B. 

W. 

F. 

X. 

Q. 

Nairn 

in. 
»8-97 

lUl 

a«77 
2901 
19-17 

»9'49 
19-49 
19-41 

»9-34 
19-15 
19-14 
i8-q8 

S.S.W. 
N.W. 
S.S.W. 

8.aK. 

W.N.W. 

N.W. 
N.W. 

a 

aw 
w. 

N.W. 

W.N.W. 

MfT 

1 

1 

4 

9 

9 

9 

7 

9 

9 

11 

10 

II 

10 

10 

10 

4 

t 

10 
10 

1 

8 

9 
11 

" 
11 

II 

10 
10 

18 
18 
14 

18 

H 

16 
*4 
*4 
18 
11 
a4 
a4 
18 

Aberdeen  

Fffiifilda 

Scwboro'  

Holyhead 

Pfflinnflo  ..,. 

Brest 

li'Orient   

^^oath 

Wo V  iQonui    

Portsmouth  

T^imdon 

Borer    

19-08             W. 
28-96           8S.W 

Yarmouth 

A  alight  study  of  the  correctly  drawn  Chart  (Plate  XXV.)  may 
satisfy  anemologists  that  my  reasoning  thereon  is  correct,  and  my 
deduction  a  valid  one. 

The  black  arrows  give  the  direction  of  the  winds  that  blew  at  each 
place  at  8  a.h.,  December  8, 1863  (as  given  in  the  *  Weather  Be- 
ports '  of  the  Board  of  Trade) ; 

The  red^  those  on  December  2 ;  and 

The  yrecnf  those  en  December  1. 

As  M.  Leyerrier  considers  that  the  cjfchnc  easnefrom  the  JV.  7F., 
I  have  here  treated  that  assertion  hypothetically,  both  in  the  form 
of  a  cHvtffargaleandfdso  aaadireet  gale,  moving  downwards,  over 
France,  from  that  quarter  of  the  compass ;  and  in  neither  case 
can  I  discover  that  his  inference  is  well  formed,  nor  can  I  verify 
the  conclusions  to  which  he  has  arrived,  consistently  with  the  fiicts 
stated  (meagre  though  they  be),  nor  with  the  cyclonic  lawe  now 
recognised  by  all  meteorologists,  for,  first,  presuming  it  was  a 
cyclone,  the  sweep  of  a  cyclone,  indicated  here  by  the  cwrned 
green  arroum  upwardt  (in  the  semicircle),  would  have  given 
throughout  the  area  of  that  semicircle  the  several  winds  indicated 
in  the  quadrants  A  C  of  the  Index  Cyclone  diagram.  Moreover, 
the  sweep  of  such  a  cyclone,  the  vortex  of  which  is  at  the  sup- 
posed spot,  marked  by  the  red  patchy  to  embrace  Bordeaux  and 
Paris  eimultaneouelyf  must  have  affected  Limoges  also  in  its  cir- 
cular whirl,  which  the  *  Patrie '  said  it  did  not,  at  10  ^..x.,  De- 
cember 2,  when  Paris  and  Bordeaux  felt  the  gale  synchronously. 
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Again,  had  the  gale  been  a  divreet  N.W.  one,  it  could  not  have 
affected  Bordeaux  and  Paris  at  the  same  time,  as  indicated  by  the 
green  line  between  the  two  terminal  ttofte ;  whereas,  according  to 
mj  inference,  from  the  winds  blowing,  as  shown  by  the  diagram, 
to  the  north-west  of  France,  generally  in  the  direction  and  with 
the  ^60  as  marked  by  the  red  arrows  respectiyely,  the  said  gale 
affected  France  on  December  2,  generally  as  a  direct  W.N.W. 
storm,  the  course  of  which  I  have  marked  with  red  parallel  lines 
on  the  diagram ;  and  on  such  a  supposition  alone  can  I  recon- 
cile all  the  data  at  my  command.  Furthermore  I  would  obserye 
that  the  shift  of  wind  at  Marseilles,  at  9  ^.k.,  December  2,  from 
the  S.W.^  proves  that  it  could  not  be  a  veritable  cyclone,  proceed- 
ing ,^vm  the  N.W.,  since  the  N.E.  would  have  the  wind  in  euch 
a  case,  according  to  all  cyclonic  laws ;  for  the  test-winds  of  the 
axial  Une  of  progression  in  aU  such  phenomena  are  the  exact  op- 
pontes f  each  blowing  for  exactly  the  same  period  of  time  continu- 
ously.   I  hope  I  have  made  myself  intelligible  in  this  matter. 

In  venturing,  however,  as  I  thus  do,  to  demur  to  the  con- 
dusions  arrived  at  by  two  such  eminent  savants  as  M.  Leverrier 
and  M.  Mari6  Davy,  it  will  be  necessary  to  give  a  summaxy 
of  the  several  facts  recorded  in  the  French  papers  respecting 
that  terrific  gale,  in  order  fairly  to  estimate  the  true  character 
of  that  phenomenon.  In  the  '  Patrie  *  newspaper  they  were  thus 
generalized : — ^'^  The  ports  from  Dunkirk  to  Nantes  were  warned 
by  telegraph,  on  December  1st,  that  a  tempest,  arrioingfivm  the 
S.W.  [mark  this,  the  S.W.],  was  about  to  sweep  over  France ;  that 
on  the  2nd  of  December  this  prediction  wasjuyuied  [by  a  cyclone 
from  the  N.W.  P],  and  that  it  raged  over  the  north  and  west  of 
France,  the  gale  being  felt  simultaneously  at  Paris  and  Bordeaux 
at  10  a.m.,  but  not  at  Limoges  or  Bayonne  till  later,  having  burst 
out  at  Cherbourg  the  previous  night,  and  H&vre  Jirst  feeUng  the 
gale  at  noon  of  2nd  December ;  that  the  effects  of  the  tempest 
were  especially  felt  at  Brest,  Cherbourg,  Nantes,  Lille,  Paris, 
Bouen,  H&vre,  and  Toulon ;  and,  lastly,  that  a  strong  three  hours 
S.W.  wind  at  Marseilles  was  succeeded  at  9  p.m.,  that  da^^  by  a 
gale  from  the  N.W."  As  these  journals  give  no  specifie  winds, 
we  are  left  to  conjecture  from  what  points  of  the  compass  they 
severally  blew,  in  the  progress  of  this  tempest  across  France. 
Now,  as  the  direction  of  the  storm  is  stated  to  have  he&ifrom  the 
N.W.,  it  must  have  been  either  a  cyclonic  or  a  straight  gale,  from 
that  point  of  the  compass.  I  consider  that  it  was  neither ;  for  had 
it  been  a  cgelone,  the  sweep  of  its  radius-vector  (vide  Skeleton 
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Hiqp)  must  have  embraced  Limoges  when  its  upward  whirl 
affected  PaiiB  and  Bordeaux ;  whilst,  if  it  had  been  a  direct  gale 
from  that  quarter,  the  firont  of  that  storm,  as  marked  on  the  map 
by  the  green  line  drawn  at  right  angles  to  the  course  of  the 
imoffkuMfy  cyclone  (from  near  Quemsey  to  Marseilles),  could 
not  have  been  experienced  synchronously  at  Paris  and  Bordeaux. 
The  inference  that  I  have  drawn,  therefore,  from  these  geometri- 
cally  negative  proofs  of  neither  of  these  deductions  being  legitimate 
is  corroborated  by  the  direction  and  force  of  the  winds  that  were 
blowing  at  8  a.h.  on  December  2  throughout  England  (as  marked 
on  the  Map  by  my  local  wind-arrows),  all  of  which  are  greatly  at 
variance  with  the  inference  drawn  by  these  eminent  French  saeanU, 
And  the  simple  fieu^t,  announced  by  the  papers,  that  the  shift  of 
the  storm  was  suddenly  felt  at  Marseilles  from  S.W.  to  N.W. 
will  satisfy  any  one  conyersant  with  cyclonic  action,  that  such  a 
shift  of  wind  was  inconsistent  with  the  rotatory  action  of  a  cyclone 
progressing  from  N.W.  to  S.E.,  and  the  resulting  surface-winds 
thereof,  hauling  as  they  fnutt  do  from  the  S.W.,  by  the  7F1,  to 
N.W.  throughout  the  area  traversed  by  the  lower  semicircle,  or 
that  under  the  long  line  on  the  Map,  between  Ghiemsey  and  Mar- 
seilles, and  shifting  contrariwise  over  the  upper  semicircular  area^ 
that  is  from  S.W.  to  N.W.  by  the  E. — and  in  each  case  in  regular 
succession,  and  with  a  force  of  wind  increasing  in  intensity  ac- 
cording as  the  advancing  cyclone  brought  the  country  scourged 
thereby  within  the  influence  of  the  W.  and  E.  winds  respectively ; 
whilst  over  the  vortical  area  itself,  and  throughout  the  whole  course 
of  such  an  assumed  N.W.  cyclone's  progress,  but  two  winds  would 
prevail  from  first  to  last,  viz.  a  S.W.  and  N.E.  one  in  succession, 
and  each  lasting  exactly  for  the  same  period,  or  as  long  as  the 
vortex  took  to  travel  the  length  of  the  radius  of  the  circle.  All 
these  iacts  considered,  I  feel  fiilly  justified  in  pronouncing  that 
MM.  Leverrier  and  Mari6  Davy  were  in  error  in  designating 
the  tempest  of  the  2nd  of  December,  1863,  "  as  a  cyclone  of 
enormous  dimensions y$-Offi  thel^.WJ* ;  whilst,  on  the  other  hand, 
I  think  my  parallels  of  the  W.N.W.  gale  (as  indicated  on  the 
Map),  from  such  a  supposition  satisfying  all  the  conditions  requisite  • 
for  the  storm-data  above  enumerated,  confirm  the  conclusions  at 
which  I  have  arrived. 

In  conclusion,  I  may  state  that  the  Kew  Observatory  wind- 
tables  for.  December  last  show  the  following  shifts  of  wind,  the 
record  thereof  being  taken  daify  at  9  a.m.,  2  p.m.,  and  5  p.m., 
NoTcmber  80, 1868,  E.,  N.N.E.,  N.N.E. ;  December  1,  S.S.E., 


172        VBOOBSBDrGB — ^BBIVIflH  lIKCEOBOLOGIOiJi  8O0IBTT.    [1864. 


B.,  S.  by  W. ;  Deoember  2,  S.,  W.N.W.,  W.  by  N. ;  December  8, 
W.S.W.,  W.  by  8., — ^tbe  aggregate  of  the  anemometer  register  for 
each  twenty-four  bonis  being  for  these  days  respectively  806> 
862,  479,  748  miles  per  hour.  Whilst  the  above  records  prove, 
therefore,  that  no  such  N.W.  qrdone  passed  over  London,  they 
also  evidence  the  fact  that  England  experienced  a  heavier  wind  by 
far  on  the  drd  of  December  than  on  the  2nd  of  December,  when 
France  felt  its  terrific  tempest ;  and  yet  from  the  &ct  of  London 
being  nearly  due  N.W.  of  Paris,  a  cyclone,  travelling  across  both 
countries  in  succession  ought,  de  rigle^  to  have  bee^^n^  felt  at  Kew. 

Table  of  the  Mairima  and  Minima  Air^pressuroy  and  Temperature 
and  Wind-force,  within  the  area  given  on  PL  XXY .,  for  4  days ; 
extracted  from  the  Board  of  Trade  Betums  as  published  daily. 


Dato. 


Places. 


a, 

1^1 


Diraotion 

of 

Wind. 


Wind- 
foroe. 


Yamiouih  ..., 
Queenstown  . 

London  

Bocfaefort  .... 
QueenBtown  . 

I/Orient 

liTorpool  ... 
Bochefort  ... 
Pembroke  ... 

Dorer 

Boohefoxt  ... 

Brest 

Scarboro'   ... 

L*Orient 

Holjbead  ... 


in. 
30*3 

30*00 


a9'57 


in. 
2983 


50 


34 


»9'33 


5» 


4« 


29-49 


28-97 
2877 


5« 


36 


55 


43 


S.S.E. 

S.E. 
E.&B. 

S. 
B.W. 

S. 
S.SJ}. 

W. 
N.W. 

8. 

W. 

8. 

8.8.B. 

S.W. 

W.N.W. 


2 
4 
7 
9 
4 
7 
9 
10 

7 
9 
9 
9 
9 


N.B.  All  these  barometer-readings  are  reduced  to  half-tide 
level,  and  to  82^  of  temperature. 

Total  Ml  of  barometer  in  above  4  days,  0*89  in. 

Note. — ^This  skeleton-chart  of  Western  Europe  may  be  utilised, 
and  rendered  most  interesting  too,  hereafter,  to  any  reader  of  the 
daily  weather  reports,  by  his  simply  tracing  thereon,  for  two  or 
three  days  consecutively,  the  shifts  of  wind  over  the  area  re- 
ported on,  by  simply  laying  pins  of  difibrent  lengths,  like  wind- 
vanes,  to  windward  of  each  place,  and  leaving  them  on  the  Map, 
black  pins  being  used  to  designate  ail  winds  beyond  8  force. — 
H.  B.  A. 
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XXII.  A  Treatise  on  Mieteorologieal  InstntmenUy  explanatory  of 
their  Scientific  Principlee^  Method  of  Construction^  and  Practi- 
cal UtiUtv.  By  Nbobxtti  and  Zambba,  Meteorological  In- 
strument Makers  to  the  Queen,  the  Boyal  Observatoiy,  Green- 
wich, the  British  Meteorological  Society,  the  British  and  Foreign 
Oovemments,  &c.  &c.  Boyal  8yo,  pp.  150.  Ninety-eight  wood- 
cuts. January  1, 1864. 

Thx  Preface  describes  the  volume  as  "  giving  a  plain  description 
of  the  yariouB  instruments  now  in  use, condensing  sucn  in- 
formation as  is  generally  required  regarding  the  instruments  used 

in  meteorolofiy, every  meteorological  instrument  now  in  use 

being  fully  d^Bcribed,  with  adequate  directions  for  using.'*  The 
authors  include  notices  of  the  less  scientific  apparatus  "  which, 
though  of  no  great  practical  importance,  are  still  deserving  of 
notice  from  their  being  either  novel  or  ingenious,  or  which,  with- 
out being  strictly  scientific,  are  in  great  demand  as  simple  weather- 
glasses and  articles  of  trade." 

The  subjects,  discussed  or  described  in  sixteen  chapters,  are  158 
in  number.  The  chapters  in  order  are : — Instruments  for  ascer- 
taining the  Atmospheric  Pressure, — Siphon-tube  Barometers, — 
Barographs,  or  Selj^registering  Barometers, — ^Mountain  Barome- 
ters,— Secondary  Barometers, — Instruments  for  ascertaining  tem- 
perature,— Self-r^stering  Thermometers, — Badiation-Thermome- 
ters, — Deep-sea  ^ermometers, — Boiling-point  Thermometers, — 
Instruments  for  ascertaining  the  Humidity  of  the  Air, — Instru- 
ments used  for  Measuring  the  Bain-fall, — Apparatus  emnloyed  for 
Begistering  the  Direction,  Pressure,  and  Velocity  of  tne  Wind, 
— ^Lxstruments  for  investigating  Atmospheric  Electricity, — Ozone 
and  its  Indicators, — Miscellaneous  Instruments. 

Various  Tables  for  correcting  and  reducing  observations,  and  for 
other  useful  purposes,  are  given. 

The  following  passages  are  extracted  from  the  volume ; — 

"  Ssiif -coMPBNSATiKa  Stakdabd  Babohbtbb. — This  barometer 
has  been  suggested  to  Messrs.  Negretti  and  Zambra  by  Went- 
worth  £rk,  B^.  It  consists  of  a  regular  barometer ;  but  attached 
to  the  vernier  is  a  double  rack  worked  with  one  pinion,  so  that  in 
setting  or  adjusting  the  vernier  in  one  position,  the  second  rack 
moves  in  directly  the  opposite  direction,  carrying  along  with  it  a 

Sug  or  plunger  the  exact  size  of  the  internal  diameter  of  the  tube 
pping  m  the  cistern ;  so  that,  whatever  the  displacement  that  has 
taken  place  in  the  cistern  owing  to  the  rise  or  fall  of  the  mercury, 
it  is  exactly  compensated  by  the  plug  being  jnore  or  less  immersed 
in  the  mercury,  so  that  no  capacity-correction  is  required. 

"  A  barometer  on  this  principle  is,  however,  no  novelty  ;  for,  at 
the  Boyal  Society's  room,  a  very  old  instrument  may  be  seen 
reading  somewhat  after  the  same  manner. 

*'KiKe's  Selit-bbgistxbino  Babombteb. — Mr.  Alfred  King, 
Engineer  of  the  Liverpool  Gas-light  Company,  designed,  so  long 
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ago  as  1854,  a  barometer  to  register,  by  a  continuous  pencil- 
tracing,  the  yariations  in  the  weight  of  the  atmosphere;  and  a 
highly  satis&ctory  self-recording  barometer  on  his  principle,  and 
conshructed  under  his  immediate  superintendence,  nas  quite  re- 
cently been  erected  at  the  Liverpool  Observatory.    Fig.  9  is  the 

front  elevation  of  this  in- 


Rg.9. 


strument.  A,  the  barome- 
ter-tube, is  3  inches  in  in- 
ternal diameter,  and  it 
floats  freely  (not  beins 
fixed  as  usual)  in  the  fizea 
cistern,  B,  guided  by  fric* 
tion-wheels,  W.  The  top 
end  of  the  tube  is  fastened 
to  a  peculiar  chain,  which 
passes  over  a  grooved  wheel 
turning  on  finely  adjusted 
friction-rollers.  The  other 
end  of  the  chain  supports 
the  frame,  D,  which  casries 
the  tracin^-pendl.  The 
frame  is  suitably  weighted 
and  guided,  and  &oes  the 
cylinder,  C,  around  which 
the  tracine-paper  is  wrap- 
ped,and  which  rotates  once 
m  twenty-four  hours  by  the 
movement  of  a  dock.  Mr. 
Hartnup,  Director  of  the 
Liverpool  Observatory,  in 
his  Annual  Beport,  1868, 
says : — '  For  1  inch  clumge 
in  the  mercurial  column 
the  pencil  is  moved  through 
6  inches ;  bo  that  the  hori- 
zontal lines  on  the  tracing, 
which  are  J  an  inch  apart, 
represent  -;^th  of  an  inch 
change  in  the  barometer. 
The  vertical  lines  are  hour- 
lines  ;  and  being  nearly  |> 
of  an  inch  apart,  it  will  be 
seen  that  the  smallest 


preciable   chanse  in    tl 
barometer,  and  the  time  of  its  occurrence,  are  recorded. 

"  It  has  been  remarked  by  persons  in  the  habit  of  reading 
barometers  with  hree  tubes,  tnat,  in  squally  weather,  sudden 
and  frequent  oscillations  of  the  mercurial  column  are  sometimes 
seen.  Now,  to  register  these  small  oscillations  must  be  a  very 
delicate  test  of  the  sensitiveness  of  a  self-registering  barometer,  as 
the  time  occupied  by  the  rise  and  fall  of  the  mercury  in  the  tube 
in  some  cases  does  not  exceed  one  minute.    Mr.  Hartnup  affirms 
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that  the  tracing  of  this  instrumeht  exhibits  such  oscillations  when- 
ever the  wind  blows  strong  and  in  squalls. 

**  As  the  barometer  in  this  instrument  is  precisely  similar  to  the 
*  Long-Bange  Barometer'  invented  by  Mr.  M^Neild  [the  description 
of  which  follows,  p.  1761  it  may  be  desirable  to  quote  the  following 
from  Mr.  Harhiup's  JEteport : — '  Mr.  TCing  constructed  a  smafi 
model  instrument  to  illustrate  the  principle.  This  instrument 
was  entrusted  to  my  care  for  examination,  and  it  was  exhibited  to 
the  scientific  gentlemen  who  visited  the  Observatory  in  1854, 
during  the  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science.* 

"  Shobt-tttbx  Babometeb. — ^This  is  simply  a  tube  shorter,  as  may 
be  required,  than  that  necessary  to  show  the  atmospheric  pressure  at 
the  sea-level.  It  is  convenient  for  balloon  purposes,  and  for  use  at 
mountain  stations,  being  of  course  a  special  construction. 

"  M'Neild's  Loko-bakoe  Babometeb. — ^A  barometer  designed 
by  a  gentleman  named  M*Neild  is  on  a  directly  opposite  principle 
to  HowBon's*.  The  tube  is  made  to  float  on  the  mercury  in  the 
cistern.  It  is  filled  with  mercury,  inverted  in  the  usual  manner, 
then  allowed  to  float,  bein^  held  vertically  by  glass  fHction-points 
Or  guides.  By  this  contrivance,  the  orcunary  ran^  of  the  baro- 
meter is  greatly  increased.  One  inch  rise  or  fall  in  the  standard 
barometer  may  be  represented  by  4  or  5  inches  in  this  instrument, 
so  that  it  shows  smaU  variations  in  atmospheric  pressure  very  di- 
stinctly. As  the  mercury  falls  in  the  tube  with  a  decrease  of  pres- 
sure, the  surface  of  the  mercury  in  the  dstem  rises,  ana  the 
floating  tube  rises  also,  which  causes  an  additional  descent  in  the  co- 
lumn, as  shown  by  fixed  graduations  on  the  tube.  With  an  increase 
of  pressure,  some  mercury  will  leave  the  cistern  and  rise  in  the 
tube,  while  the  tube  itself  will  fall,  and  so  cause  an  additional 
ascent  of  mercury.  This  barometer  is  identical  in  principle  with 
King's  barograph  [just  described,  p.  174]. 

"  The  construction  of  Howson's  and  M^Neild's  barometers  has 
been  assigned  to  Messrs.  Negretti  and  Zambra.  These  instru- 
ments are  usually  made  for  domestic  purposes  with  a  scale  of  from 
three  to  five,  and  for  public  use  from  five  to  ei^ht  times  the  scale 
of  the  ordinary  stand^d.  Their  sensitiveness  is  consequently  in- 
creased in  an  equal  proportion,  and  they  have  the  admtional  ad- 
vantage of  not  being  affected  by  differences  of  level  in  the  cistern. 
However,  these  novelties  have  not  been  sufficiently  tried  to  deter- 
mine their  practical  value  for  strictly  scientific  purposes ;  but  as 
weather-glasses,  for  showing  minute  changes,  they  are  superior  to 
the  common  barometer. 

'' Measubemekt  of  Heights  bt  the  Akeboid. — For  mea- 
suring heights  not  exceeding  many  hundred  feet  above  the  sea- 
level  by  means  of  the  aneroid,  the  following  simple  method  will 
suffice : — 

"  Divide  the  difference  between  the  aneroid  readings  at  the  lower 
and  upper  stations  by  '0011 ;  the  quotient  will  give  the  approximate 
height  in  feet.     Thus,  supposing  the  aneroid  to  read  at  the 
*  Vidt  Proceed.  Meteor.  Soc.  vol.  i.  p.  81. 
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Lower  station 80'385  inches. 

Upper  station 80025     „ 

Difference  "860 

Divided,  gives  !???-=327  feet. 

''  Thsbmohetebs  ot  BXTBEMESsirsiTiyEHESB. — ^Messrs.Negretti 
and  Zambra  have  now  introduced  a  new  form  of  thermometer, 
which  combines  sensitiveness  and  a  uickness  of  action  together  with 
a  good  visible  column.  The  bulb  of  this  thermometer  is  of  the  grid- 
iron form.  Care  has  been  taken  in  constructing  the  bulb  so  that 
the  objections  attending  spirals  and  other  forms  have  been  over- 
come ;  for  whilst  the  reservoir  or  bulb  is  made  of  glass  so  thin 
that  it  is  only  hj  a  snirit-lamp  and  not  a  glass-blower's  blowpipe 
that  it  can  be  formed,  jet  it  is  still  so  rigid  (owing  to  its  peculiar 
configuration)  that  no  variations  in  its  indications  can  be  detected, 
whether  it  be  held  in  a  horizontal,  vertical,  or  oblique  position,  nor 
will  any  error  be  detected  if  it  be  stood  on  its  own  bulb.  They 
have  made  thermometers  with  bulbs  or  reservoirs  formed  of  about 
9  inches  of  excessively  thin  cylindrical  ghiss  whose  outer  diameter 
is  not  more  thim  ^th  of  an  inch ;  so  that,  owing  to  the  large  sur- 
face presented,  the  indications  are  positively  instantaneous.  This 
form  of  thermometer  was  constructed  expressly  to  meet  the  re- 
quirements of  scientific  balloon  ascents,  to  enable  thermometrical 
readings  to  be  taken  at  the  precise  elevation.  It  was  contem- 
plated to  procure  a  metallic  thermometer ;  but  on  the  production 
of  this  penect  instrument  the  idea  was  abandoned. 

"  iKPOBTAlfOS  OF  SELF-BEOISTEBIira  ThEBHOKETEBS. — ^But  WO 

would  observe  that  the  actual  mean  temperature  of  any  place  has 
not  such  an  important  influence  upon  life,  either  animal  or  vege- 
table, as  the  abruptness  and  magnitude  of  the  variations  of  tempe- 
rature. Climate,  tnerefore,  should  be  estimated  more  by  the  rac^ 
of  the  thermometer  than  by  the  average  of  its  indications.  The 
Begistrar  General's  returns  prove  that  with  a  wide  range  of  the 
thermometer  the  mortality  greatly  increases ;  and  it  is  now  be- 
coming apparent  to  meteorologists  that  the  daily  ranee  of  the 
thermometer  marks  the  effects  of  temperature  on  the  iiealth  of. 
men,  and  the  success  of  crops,  better  than  any  other  meteorolo- 
G[ical  fact  of  which  we  take  cognizance.  Now  that  self-registering 
thermometers  are  constructed  with  mercury,  the  most  appropriate 
of  all  thermometric  substances,  not  only  for  maxima,  but  likewise 
for  minima  temperatures,  the  determination  of  the  diurnal  ran^ 
of  temperature  is  rendered  more  certain,  and  observations  at  dif- 
ferent places  are  more  strictly  comparable. 

"  NeORETTI  AKD  ZaMBEA's  SeCONI)  PaTEKT  MEBOUBIiX  MCETI- 

MTJM  Thebmometeb, — In  this  thermometer  a  principle  is  used 
that  has  been  long  known  to  scientific  men,  viz.  the  affinity  of  mer- 
cuiT  for  platinum.  If  mercury  be  placed  in  contact  with  platinum 
unaer  ordinary  circumstances,  no  effect  will  take  place ;  but  if  the 
mercury  is  once  made  to  attack  the  platinum,  the  amalgamation  is 
permanent  and  the  contact  perfect,  so  much  so  that  the  principle 
was  made  use  of  in  constructing  standard  barometers.    A  ring  of 
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platinum  was  fused  round  the  end  of  the  tube  doping  into  the. 
mercuiy ;  and  the  contact  between  the  platinum  and  mercury  be- 
came 00  perfect  that  air  could  not  creep  down  the  tube  and  up  the 
bore  as  m  ordinary  barometer-tubes.  This  principle  of  adhesion 
or  affinity  of  mercury  for  pUtinum  has  been  orougnt  into  play  for 
the  purpose  of  arresting  the  mercury  after  it  has  reached  the  mi- 
nimum temperature  in  a  thermometer.  This  thermometer  is  made 
as  follows : — ^Behind  the  bulb  is  placed  a  supplementary  chamber. 
In  the  space  or  neck  between  the  oulb  of  the  thermometer  and  the 
chamber  is  placed  a  small  piece  of  platinum ;  this  may  be  of  any 
shape  or  size ;  but  the  smsdler  the  better.  This  is  not  to  fit  in  the 
neck ;  it  must,  on  the  contrary,  be  rather  loose :  it  may  be  fas- 
tened in  position  or  not.  The  instrument  is  represented  by  fig.  10. 


XL 


Fig.  10. 


XL 


Kg.  11. 


''  Poitillxt's  Ptbheliomstbb. — This  instrument  is  composed 
of  a  shallow  cylinder  of  steel  (A,  fig.  11),  which  is  filled  with  mer- 
cury. Into  the  cylinder  a  thermometer,  D,  is  introduced,  the  stem 
of  which  is  protected  by  a  piece  of 
brass  tubing.  We  thus  obtain  the 
temperature  of  the  mercury.  The  flat 
end  of  the  cylinder  is  te  be  turned  to- 
wards the  ran,  and  the  surfiuse,  B,  thus 
presented  is  coated  with  lamp-black. 
There  is  a  collar  and  screw,  C,  by 
means  of  which  the  instrument  may  be 
attached  te  a  stake  driven  inte  the 
ground,  or  inte  the  snow,  if  the  obser- 
vations are  made  at  considerable  heighte. 
It  is  necessary  that  the  sur&ce  miich 
receiyes  the  sun's  rays  should  be  per- 
pendicular te  the  rays;  and  this  is 
secured  hj  appending  te  the  brass  tube 
which  shields  the  stem  of  the  thermo- 
meter, a  disk,  E,  of  precisely  the  same 
diameter  as  the  steel  cylinder.  When 
the  shadow  of  the  cylmder  accurately 
covers  the  disk,  we  are  sure  that  the  rays 
fiiU  as  perpendiculars  on  the  upturned 
surface  of  the  cylinder. 

**  The  observations  are  made  in  the 
following  manner : — *  First,  the  instru- 
ment is  permitted,  not  te  receive  the 
sun's  rays,  but  te  radiate  ite  own  heat 
for  five  minutes  against  an  unclouded 
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pairt  of  the  firmament ;  the  decrease  of  the  temperatare  of  the 
mercury  consequent  on  this  radiation  is  then  noted.  Next,  the 
instrument  is  turned  .towards  the  sun,  so  that  the  sohir  ra^s  &U 
perpendicularlj  upon  it,  for  five  minutes;  the  augmentation  of 
heat  is  now  noted.  Finally,  the  instrument  is  tunied  again  to- 
wards the  firmament,  away  from  the  sun,  and  allowed  to  radiate 
for  another  five  minutes,  the  sinking  of  the  thermometer  being 
noted  as  before.  In  order  to  obtain  the  whole  heating-power  of 
the  sun,  we  must  add  to  his  observed  heating-power  the  quantity 
lost  during  the  time  of  exposure;  and  this  quantity  is  the 
mean  of  the  first  and  last  ooservations.  Supposing  the  letter 
B  to  represent  the  augmentation  of  temperature  by  five  minutes' 
exposure  to  the  sun,  and  that  t  and  tf  represent  the  reductions  of 
temperature  observed  before  and  after,  then  the  whole  force  of  the 
sun,  which  we  may  call  T,  would  be  thus  expressed : — 

'' '  The  surface  on  which  the  sun's  rays  here  fall  is  known ;  the 
quantity  of  mercu^  within  the  cylinder  is  also  known ;  hence  we 
can  express  the  enect  of  the  sun's  heat  upon  a  given  area,  by 
stating  that  it  is  competent,  in  five  minutes,  to  raise  so  much  mer- 
cury so  many  degrees  in  temperature.'  — Dr.  Tthdall's  *  Jleai 
ChfUidered  as  a  Mode  of  Motion.^ 

"  Causes  op  Dew. — *  The  aqueous  vapour  of  our  atmosphere  is  a 
powerful  radiant ;  but  it  is  diffused  through  air  which  usually  ex- 
ceeds its  own  mass  more  than  one  hundred  times.  Not  only,  then, 
its  own  heat,  but  the  heat  of  the  large  quantity  of  air  which  sur- 
rounds it  must  be  discharged  by  the  vapour,  before  it  can  sink  to 
its  point  of  condensation.  The  retardation  of  chilling  due  to  this 
cause  enables  good  solid  radiators,  at  the  earth's  surfiskce,  to  outstrip 
the  vapour  in  their  speed  of  refrigeration ;  and  hence,  upon  these 
bodies,  aqueous  vapour  may  be  condensed  to  liquid,  or  even  con- 
gealed to  hoar-frost,  while  at  a  few  feet  above  the  surface  it  still 
maintains  its  gaseous  state'  *.  The  amount  of  moisture  so  depo- 
sited will  vary  with  different  atmospheric  conditions.  If  the  sky 
be  decidedly  cloudy  or  misty,  the  heat  radiated  from  the  earth  wiU 
be  partly  restored  by  counter-radiation  from  the  visible  vapour ; 
the  cooling  of  the  earth's  surface  will  therefore  take  place  slowly, 
and  little  dew  will  be  deposited.  On  the  other  hand,  if  the  air 
contain  transparent  vapour,  and  the  sky  appear  clear,  the  counter- 
radiation  will  be  less,  the  earth  will  cool  rapidly,  and  the  de- 
posit of  dew  will  be  copious,  provided  the  night  be  comparatively 
calm ;  for,  when  the  wind  blows,  the  circulatmg  air  supplies  heat 
to  the  radiating  substances,  and  prevents  any  considerable 
chilling. 

"  New  Fobm  oe  BAor-GAirox.—Since  the  foregoing  pages  were 
in  type,  a  modification  of  Howard's  rain-gauge  has  been  arranged 
by  iir,  Symons,  which  is  compact  in  design,  convenient  in  use,  and 
low  in  price.  It  combines  the  advantages  of  most  gauges,  having 
solidity  and  facility  of  measurement.  The  bottle  is  placed  in  a 
*  Tyndall't  *  Heat  Conndered  as  a  Mode  of  Motion.* 
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tin  case,  to  the  bottom  of  which  are  attached  stout  spikes,  which, 
when  forced  into  the  earth,  prevent  its  being  npset  either  by  wind 
or  accident.  The  bottle  being  transparent,  and  slits  made  in  the 
ease,  the  fall  of  rain  lb  seen  at  a  glance,  or  with  a  race-glass,  from 
a  window.  The  funnel,  being  atteched  to  the  coyer  of  &e  case,  is 
thereby  kept  strictly  horizontal ;  and  the  depth  of  rain  can  be 
accurately  measured  by  lifting  the  bottle  from  its  case  and  empty- 
ing it  into  a  graduated  glass  jar. 

**  The  funnel  of  this  gauge  is  a  yery  deep  cone,  to  prevent  the 
rain-drops  out-splashing.  When  properly  placed,  the  receiving 
surface  will  be  12  inches  above  the  ground,  which  experience  has 
shown  to  be  the  most  advantageous  height. 

'*  SsLV-uisoiSTEBiiro  Lind's  Anemometeb. — A  Lind's  wind- 
gauge,  designed  to  register  the  maximum  pressure,  was  exhibited 
at  the  International  Exhibition,  1862,  by  Mr.  B.  Gt.  Wood.  The  * 
bend  of  the  siphon  is  contracted  to  obtain  steadiness.  On  the  lee- 
ward limb  a  hole  is  drilled  corresponding  in  size  with  the  contracted 
portion  of  the  tube.  The  edge  of  the  hole  corresponds  with  the 
zero  of  the  scale.  On  the  pressure  of  the  wind  increasing,  as  much 
of  the  water  as  would  have  risen  above  the  aperture  flows  away ; 
and  therefore  the  quantity  left  indicates  the  greatest  pressure  of 
the  wind  since  the  last  setting  of  the  instrument,  which  is  done 
by  filling  it  with  water  up  to  the  zero-point. 

''Thohsok'sElectbometeb. — Professor  W.Thomson,  of  Glas- 
gow, has  devised  an  atmospheric  electrometer,  which  is  likely  to 
Become  eminently  successful  in  the  hands  of  skilful  observers. 
It  is  mainly  a  torsion-balance  combined  with  a  Leyden  jar.  The 
index  is  an  aluminium  needle  strung  on  a  fine  platinum  wire 
passing  through  its  centre  of  gravity,  and  stretched  nrmlv  between 
two  point's.  The  needle  and  wire  are  carefully  insulated  from  the 
greater  part  of  the  instrument,  but  are  in  metallic  communication 
with  two  small  plates  fixed  beside  the  two  ends  of  the  needle,  and 
termed  the  repelling  plates.  A  second  pair  of  larger  plates  face 
the  repeUing  plates,  on  the  opposite  side  of  the  needle,  but  con- 
siderably further  from  it.  These  plates  are  in  connexion  with  the 
inner  coating  of  a  Leyden  jar,  and  are  termed  the  attracting  plates. 
The  whole  instrument  is  enclosed  in  a  metal  cage,  to  protect  the 
glass  Leyden  iar  and  the  delicate  needle. 

**  The  Leyden  jar  should  be  charged  when  the  instrument  is 
used.  Its  effect  is  twofold :  it  increases  greatly'  the  sensibility  of 
the  instrument,  and  enables  the  observer  to  distinguish  between 
positive  and  negative  electrification. 

**  The  air  inside  the  jar  is  kept  dry  by  pumice-stone  slightly  mois- 
tened with  sulphuric  acid,  by  which  means  very  perfect  insulation 
is  maintained. 

''  Ifflectrodes,  or  terminals,  are  brought  outside  the  instrument, 
by  which  the  Leyden  jar  can  be  charged,  and  the  needle-system 
connected  with  the  body  the  electric  state  of  which  is  to  be 
tested. 

"  For  the  purpose  of  testing  the  electric  state  of  the  atmosphere, 
the  instrument  is  provided  with  a  conductor  and  support  for  a 
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bumins  match^  or,  preferably,  with  an  arrangement  termed  a 
water-curopping  collector,  by  either  of  which  means  the  electricity 
of  the  air  is  conveyed  to  the  needle-system. 

**  The  needle  abuts  upon  the  repelling  plates  when  not  influ- 
enced by  electricity,  in  which  position  it  is  at  zero.  It  can  always 
be  brought  back  to  zero  by  a  torsion-head,  tunung  one  end  of  tne 
platinum  wire,  but  insulated  from  it,  and  provide  with  a  gradu- 
ated circle,  so  that  the  magnitude  of  the  arc  that  the  torsion-head 
is  moved  through  to  bring  the  needle  to  zero  measures  the  force 
tending  to  defl^  it. 

''  The  action  of  the  instrument  is  as  follows : — ^The  Leyden-jar 
is  to  be  highly  charged,  say  negatively;  and  the  repelling  plates 
are  to  be  connected  with  the  euiih.  The  needle  will  then  be  de- 
flected against  a  stop,  under  the  combined  influence  of  attraction 
from  the  Leyden  jar,  or  attracting  plates,  and  repulsion  from  the 
repelling  plates  due  to  the  positive  charge  induced  on  the  needle 
and  its  plates  by  the  Leyden-jar  plates.  The  platinum  wire  must 
then  be  turned  round  by  the  torsion-head  so  as  to  bring  back  the 
needle  to  zero ;  and  the  number  of  degrees  of  torsion  required 
will  measure  the  force  with  which  the  needle  is  attracted.  T^ext, 
let  the  needle-plates  be  disconnected  from  the  earth,  and  connected 
with  the  insulated  body  the  electric  state  of  which  is  to  be  tested. 
In  testing  the  atmospnere,  the  conductor  and  lighted  match,  or 
water-dropping  ax>paratus  must  be  applied.  If  the  electricity  of 
the  body  be  positive,  it  will  augment  the  positive  charge  in  the 
needle-plates,  induced  by  the  Leyden-jar  nlates ;  and  consequently 
the  needle  will  be  more  deflected  than  by  the  action  of  the  jar 
alone.  If  the  electricity  of  the  body  be  negative,  it  will  tend  to 
neutralize  the  positive  charge ;  and  the  needle  will  be  less  deflected. 
Hence  the  kind  of  electricity  present  in  the  air  becomes  at  once 
apparent,  without  the  necessity  of  an  experimental  test.  The 
platinum  wire  must  then  be  turned  till  the  needle  is  brought  to 
zero,  and  the  number  of  degrees  observed,  which  is  a  measure  of 
the  intensity  of  the  electrification. 

''Any  loss  of  charge  from  the  Leyden  jar  which  may  from  time 
to  time  occur,  reducing  the  sensiDiliW  inconveniently,  may  be 
made  good  by  additions  from  a  small  eleotrophoroa  which  accom- 
panies the  instrument*. 

''The  instrument  may  be  made  self-recording  by  the  aid  of 
clock-work  and  photography.  To  efieot  this,  a  clock  gives  motion 
to  a  cylinder,  upon  ^niicn  photographic  pi^>er  is  mounted.  The 
needle  of  the  electrometer  is  made  to  carry  a  small  reflector ;  and 
rays  from  a  properly  adjusted  source  of  light  are  thrown  by  the 
reflector,  through  a  small  opening,  upon  the  photographic  paper. 
It  is  evident  that,  as  the  cylinder  revolves,  a  trace  wi&  be  left  upon 
the  paper,  showing  the  magnitude  of,  and  variations  in,  the  deflec- 
tion of  the  needle.*' 

*  This  description  is  modified  from  that  in  'Report  of  the  Jurors  for 
Class  Xni.,  International  Exhibition,  1862.' 
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and  Carahalton,  Surrey,  S ; 
Walter  E.  Pain,  Eaq.,  Cambridge ; 
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LXIII.  On  the  Meteorology  of  England  fir  the  Tears  1858  to  1862, 
and  the  Combination  of  the  Beeulte  vfith  thoee  of  the  Tears  1855, 
1856,  and  1857.     By  Jambs  aLAisHSB,  Esq.,  P.E.8.,  Secretary. 

Thb  daily  relkdillfs  of  the  setefll  meteorolOgi^  instrumentB 
have  been  received  by  me,  for  the  Most  pArt,  &t  the  end  of  every 
month ;  these  have  been  examined  by  comparing  the  several  read- 
ings on  the  same  day,  at  places  situated  near  to  each  other,  and 
thus  eliminating  erroneous  readings.  After  this  examination,  the 
mean  for  the  month  has  either  been  taken  or,  if  previously  taken, 
examined,  the  hygrometrical  values  calculated,  and  quarterly 
vtiu^s  (^the  severAl  elenaiehts  deduded|tiAdth«  reslltB  hCTft  beCb 
pubtiBlied  at  tte  end  of  every  three  inohths.       * 

In  the  Eighth  Annual  Beport  of  this  Society  (p.  116)  will  be 
found  a  paper  of  mine  on  the  "  Meteorology  of  the  Years  1855, 
1856,  and  1857."  The  paper  I  hav^  the  honour  of  bringing  iinder 
yeur  notice  this  evening  is  a  continuation  of  that  paper,  brouglit 
up  to  the  end  of  the  year  1862. 

In  this  further  reduction  of  the  observations,  the  first  process 
was  to  copy  out  the  corrected  monthly  means  of  all  elements  for 
every  station  in  eaeh  year;  «o  tiiat  all  iho  results  in  one  jear 
from  each  station  were  colleated  togetheri  and  could  be  seen  at  a 
glance. 

1858. 

On  discussing  th«  monthly  residti  thtti  o^Oetod  t^  tbs  jmr 
1858,  it  was  fbutid  thul  tAo  Meftb  monthly  Mading  of  the  ta^- 
meter  alte^nl^y  inoroased  ud  decroasod*  during  iho  ye»  Al  all 
stations. 

The  maximum  reading  occurred  in  Jteiuary  at  all  pairti  ^  ^e 
country :  the  minimum^  ili  NotemboiP  mak  S^oombe^f"  &  4^ 
southern  knA  northern  ))iui»  of  the  cotUitry  n^p^ctitely )  it  Apvfl 
and  May  at  places  situated  near  London,  and  in  the  midland 
OOtmties. 

The  temperature  of  the  air  was  lowest  in  January,  Febrtutf)^, 
and  March  at  southern  stations ;  in>  November  at  places  round 
London ;  imd  in  Match  i^tid  November  at  pla<»B  situai^ed  towiurds 
tho  centre,  and  in  the  li<»thei^  paHB  of  the  oounk^.  - 

Near  London,  the  mean  temperature  of  the  air  for  the 
Spring  quarter  (-March  to  May)  was  the  same  as  the  aTeragO) 
Summw  quarter  (June  to  August),  2^°  above  the  avemge  i    - 
Autumn  quarter  (September  to  November),  CP;9  above  thr 
average; 
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Wiat«r  quarttt^  (DM6mb«r  to  VobnUtfy),  (y*4  Aters  tiie 
ayerage ; 
And  of  the  whole  ^Bir,  1^*8  above  the  atenge. 

ThiB  year  ib  also  charaotemed  by  iome  vioIeAt  thnader-BtormB 
in  the  month  of  Juna 

Mr.  Eaton,  of  Little  Bridy,  repotts  a  storm  of  \mparalleled 
Welence  haying  occurred  oa  the  10th  in  the  N*  W.  parti  of  Dor- 
setBhire.  The  lightning  and  thunder,  he  says,  were  mor^  terrific 
than  any  that  had  occurred  since  July  1808.  The  Bev.  John 
Slatter,  of  Bose  Hill,  writes,  June  16th,  "  A  most  furious  storm 
at  this  place  at  9*  45'*  a.m.  from  the  W.  and  If  .W.  A  violent 
huSfricane  preceded  it,  and  the  rain  was  slow  to  come,  and  not 
remarkable  (about  half  an  inch)  ;  but  the  lightning  flashed  fourteen 
times  in  about  thirty  seconds,  and  the  thunder  was  incessant.  I 
never  witnessed,"  he  remarks,  "  such  elemental  fury.  Ko  damage 
WftS  done  hel*e  beyond  striking  a  fine  elm  tree,  but  elsewhere  it 
was  vety  mlsehidvous." 

The  fall  of  riiin  was  nearly  2  inches  below  the  average. 

1869. 

The  mean  reading  of  the  barometer,  at  southern  stations,  alter- 
fiAtdy  ili(a!«ased  Mcid  decreased  to  May ;  then  thefe  was  a  g^lial 
Increase  to  July,  IbUow^d  by  a  gradual  decrease  to  October,  then 
im  increase  and  decrease  to  December.  In  the  central  parts  of 
tiie  country  there  was  a  gradual  decrease  to  April,  then  an 
altsmate  increase  and  decrease  to  the  end  of  the  year ;  in  the 
northern  parts  there  was  an  alternate  decrease  and  increase  to 
July,  th6n  a  gradual  decrease  to  November,  and  increase  in 
December.  The  maximum  and  minimum  readings  occurred  in 
January  and  October  respectively  at  all  parts  of  the  country. 

The  maximum  temperature  of  the  air  occurred  in  July,  and 
the  minimum  in  October,  all  over  the  country. 

Wiie  year  is  characterised  by  the  very  warm  weather  which 
occurred  during  the  siunmer  quarter :  the  mean  temperature  near 
London  of  the  three  months  Jime  to  August  was  64P'B\  and  this 
is  the  highest  temperature  which  has  occurred  in  this  quarter 
linee  1771 1  it  Was  very  neai'ly  approached  in  the  yeaff  1818^  viz. 
64^-2;  in  the  year  1846  it  was  the  same  as  in  18ft9>  via.  W'9: 
TUf  was  foUew4d  by  a  periedof  very  severe  weather  in  the  month 
ef  ]>eeimber,  vii.  from  the  14fth  to  the  19th:'at  mmf  plaoes  the 

o2 
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temperature  deicended  aa  low  as  l(f;  but  at  Lampeter  the  mini* 
mum  temperature  was  returned  as  r-2^. 
Near  London^  the  mean  temperature  of  the 

Spring  quarter  was  2^3  above  the  average ; 
Summer  quarter,  4°*d  above  the  average ; 
Autumn  quarter,  (f'7  below  the  average ; 
Winter  quarter,  (f'4i  below  the  average. 
The  fall  of  rain  during  the  year  was  half  an  inch  above  the 
average. 

1860. 
The  meteorology  of  this  year  was  discussed  by  me,  and  the  re- 
sults read  to  the  Society,  on  November  21st,  1860.     They  have 
since  been  published  in  the  Beport  for  the  year  1861. 

The  mean  reading  of  the  barometer  alternately  increased  and 
decreased  during  the  year. 

The  maximum  reading  occurred  in  February  all  over  the  country; 
and  the  minimum  in  December  in  the  southern  and  central  parts 
of  England,  and  in  January  in  the  northern  parts, 

llie  temperature  decreased  from  January  to  February,  then 
increased  to  July,  and  decreased  to  the  end  of  the  year.  The 
maximum  occurred  in  July.  The  minimum  occurred  in  February 
|tt  southern  stations,  and  in  December  at  others. 

On  December  the  14th  of  this  year  a  cold  period  set  in,  which 
continued  till  the  middle  of  January  1861.  Papers  were  read  on 
the  extraordinary  cold  weather  which  occurred  at  this  period 
of  the  year,  both  in  Europe  and  in  America;  the  very  cold 
period  did  not,  however,  reach  America  until  the  begimung  of 
February. 

The  mean  temperature  of  the  air  near  Loudon,  in  the 
Spring  quarter  was  (P'5  below  the  average ; 
Summer  quarter,  3^*4  below  the  average ; 
Autumn  quarter,  1^1  below  the  average ; 
Winter  quarter,  0^*5  below  the  average. 
The  fiedl  of  rain  in  this  year  exceeded  the  average  by  a  consider- 
able amounti  viz.  nearly  7  inches. 

.     1861. 

The  mem  reading  of  the  barometer  decreased  to  Februaiy  at 

southern  stations,  and  to  March  at  others;  then  increased  to  April, 

decreased  to  July,  and  alternately  increased  and  decreased  during 

the  remiunder  of  the  year.    The  maximum  occurred  in  April  at 
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noiihem  stations,  and  in  January  at  others.     The  minimum 
occurred  in  November  all  over  the  country. 

The  cold  weather  which  occurred  during  the  first  half  of 
January  in  this  year  has  already  been  discussed,  and  the  results, 
embodied  in  a  short  paper,  laid  before  the  Society.  Carrying 
out  the  discussion  for  the  remainder  of  the  year,  it  was  found  that 
the  temperature  gradually  increased  to  the  month  of  August,  in 
which  month  the  maximum  temperature  of  the  air  occurred ;  a 
gradual  decline  then  took  place,  but  the  temperature  did  not  de- 
scend so  low  as  it  had  done  in  the  previous  January. 

The  mean  temperature  of  the  air  in  the  neighbourhood  of 
London,  in  the 

Spring  quarter,  was  (P'B  above  the  average ; 

Summer  quarter,  1°*0  above  the  average ; 

Autumn  quarter,  1°'5  above  the  average ; 

Winter  quarter,  2°*6  above  the  average. 
The  fall  of  rain  for  the  year  was  5  inches  below  the  average  of 
the  preceding  forty-six  years. 

1862. 
The  mean  reading  of  the  barometer  in  this  year  alternately  in- 
creased and  decreased  to  May ;  then  a  gradual  increase  to  July, 
a  gradual  decrease  to  November,  and  an  increase  in  December. 

The  maximum  mean  reading  occurred  in  December  at  extreme 
southern  stations,  and  February  at  all  other  stations.  The  mini- 
mum occurred  in  March  all  over  the  country. 

The  temperature  increased  till  it  reached  its  maximum  in  the 
month  of  August,  and  then  gradually  declined  to  November,  with 
a  slight  increase  in  December. 

The  ittiTiiiniiTn  temperature  took  place  in  the  month  of  January 
at  nearly  all  stations. 

The  mean  temperatiire  of  the  air  in  the  neighbourhood  of 
London,  in  the 

Spring  quarter,  was  2^*5  above  the  average ; 
Summer  quarter,  0^*4  below  the  average ; 
Autumn  quarter,  0°*4  above  the  average ; 
Winter  quarter,  4°-7  above  the  average. 
The  fiill  of  rain  for  the  year  was  1^  inch  in  excess  of  the 
average. 

The  means  for  the  year,  for  every  station,  were  then  taken  for 
1868, 1869, 1860, 1861,  and  1862 ;  and  the  results  are  contained 
in  the  five  following  Tables. 
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TabZiS  I.  Showing  the  Mean  AnnimT  Value 


FnvMafBfeiitioQ*. 


Guenuej 


Helston  ..^ 

Truro 

Teignmouth  

Exeter  (High  Street) 

Yentnor 

Osborne 

Worthing  

Fairii^t    

Idttle^ridj  


Barnstaple 

Clifton   

Ijcwisham ...•'••. 

Bojal  ObsenratoTy  .... 
St.  Thomas's  Hospital . 

St.  John's  Wood 

Ouildhall  , 

Whitehall 

Camden  Town 

Battersea   

Paddington  

Bose  HiU  

Hartwell  House 

Hartwell  Beotory 


Great  Berkhampetesd 

Gloucester 

Boyston 

Cardingtgn    \.tf** 

Bedford... 

Hereford   

Lampeter  .^f^LMMt*- 

Norwich 

Grantham 

BelToir  Castle  ,.. 

Derby , 

Holkham   

Nottingham  


Hawarden.... 
Liverpool  .,,, 
Mancnester  . 
Wakefield  .... 

Leeds ...., 

Stonyhurst 

York  

Scarborough  . 

Isle  of  Man  . 

Bywell   

AUenheaos. . . . 


North  Shields 


BarQ>B«te*v 


30*014 

30-035 
29-967 
30*007 
30*009 
30*063 
30*023 
30*007 


30*008 

30*006 

»9'995 
30*003 
30*002 
29*972 
29919 

a9'954 
30*019 
30*092 
30*005 
30*01 1 
30*019 
29*968 
29*970 

30*011 
29*922 
30*021 
30*002 
29-989 
30033 
30*007 
30*011 
30*002 
29951 
29*970 
30*002 
30*001 

29-932 

30*034 
29*982 
19-997 
29*983 
29946 

•9-95« 
29*983 

29-987 

a9"934 
28*918 

30*035 


0*966 

1*027 
1*013 
1-052 
1*005 
1*030 
i'oi6 
0*981 

1-066 

0-999 
1-078 
1-075 
1-075 
1-054 
1-033 
1*049 
1-030 
ro73 
1-051 
1-049 

ro49 
1*086 
i-o66 

1*083 
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Table  II.  Showing  the  Mean  Annual  Value 
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Table  IV.  Showing  the  Mean  Atihti%I  Value 


ITuael  of  SMiaaL 


BftronuttfT. 


GKiernBej 


Helston 

Truro 

Teignmouth  

Exeter,  7  Albert  Ttoraoe,  St 

Leonard's  

Exeter,  200  High  Street  

Ventnor 

Osborne 

Little  Bridj  

Fsirliffht 

St.  John's  College,  near  Brighton 


Petersfield 

Barnstaple 

Aldershott 

Clifton   

Royal  Obeenratorj   ... 

Regent's  Park    

St  John's  Wood  

Guildhall  

Battersea   

Leyton   

Camden  Town  

Oxford  

Great  Berkhampstead 

Hartwell  House    

Hartwell  Rectory 


Gloucester . 
Royston.... 
Aspley    .... 
Caidin 
Bedfor 

Lampeter  , 

Llandudno 

Diss    
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Belroir  Castle 

Derby 

Holkfa 

Nottingham  

Hawarden 

Kingsley     Parsonafie^ 
Frodsham,  Cheshire., 


hi 


*9774 

29-879 
29-897 
29*906 

29-817 

29-801 
29-827 
29-804. 
»9'575 


29-808 


29-936 
29-613 
29-708 
29-800 
29-790 
29736 
29-862 
29*960 
29-865 
29838 
29-736 
29-565 
29*665 
29*620 

29-858 
29-688 
29-402 
29-841 
29-831 
29501 

a9'73» 
29-836 
29-912 
29-610 

»9"73 
29-890 

*9733 
29*665 


3 


Jl 


0-966 

0-963 
1-084 
1-028 

1-096 

1*048 
0997 
0-965 


X-076 


1-083 
0-918 
I-II2 
I -05 1 
1-004 
1*028 
1-062 
1-050 
1*062 
1-005 

o'974 
1-047 
1-003 
1-005 


1-057 
1-033 
0948 
1-079 
1*026 
1-112 
0-977 
0-974 
1*023 
1059 
1-037 
1-047 
1-129 

1*069 


Tkvtmataitl^. 


t 


63-3 

660 
671 
658 

69*7 

66-8 
63-0 
67-7 
68-9. 
62-8 


68-5 
69-4 
69*0 
67-3 
693 
65-2 
69-6 
66-7 
68-0 
68-5 

66- X 
67-1 
68-4 
68-9 

68-2 
68*3 
61-4 
67-9 
68*2 
67-7 
63-0 
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66-8 
66-7 
64*0 
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68-0 

65*0 
65-5 


40-9 
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»8J 
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33-6 
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j6-6 
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17-9 
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34-8 

28-2 

389 

295 

3«-9 

31-9 

37-0 

30*7 

37-5 

3J-4 

35-9 

36-7 

»4-7 

29-4 

38s 

32-0 

3*» 

28-0 

397 

386 

»+'4 

30-5 

38-6 

310 

35-8 

31-1 

35-6 

31*2 

3»« 

29*3 

j6-6 

»9'5 

38-S 

35'* 

.9-8 

30*0 

3S-S 

a 


m 


5;-6 
587 

5«-4 
58-0 

586 

57-8 
56-1 

583 
57-8 
53*9 


57-8 
577 

56*9 
58-6 
56-1 
58-2 
561 
57-* 
57*9 
587 
562 
56*6 
57-8 
57-8 

58-0 
569 
52-1 
57*3 
57*5 
57-4 
54*6 
57*3 
56-6 
56-0 
567 
554 
57'« 

55*0 

55-5 


4^-6 

45*9 
45« 
451 
43*o 

449 
47-3 
437 
4*6 

41*9 
4*4 

41*5 
440 

4*3 
4*8 
41-2 
431 
4*'3 
44-6 
4*'4 
41-3 
415 
4*-4 
40*9 
39-0 
42-0 

4*5 
41*0 

43-8 

41-2 

42-6 
4«* 
45-6 
41-8 
42-a 
40*3 
41-0 
41*9 
40-5 

43'i 

40*6 


o 

80 

X2*8 

"3'3 

12*9 

15-6 

129 
8-8 
14-6 
15*2 
12*0 


16-3 
»37 
»5-5 
14*1 
i6-4 
13-0 

>5*9 

16*6 
17-2 
138 

»57 
188 
158 

«5-5 

»5'9 

83 

16-1 

16*2 
9-0 
«5*5 
I4'4 
»57 
>57 
13*5 
i6-6 

11-9 
«4-9 


I 
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II 

•8 
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1 

•1 
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•8 

M 

1 
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^1 

K. 

E. 

8. 

w. 

e 

0 

ia. 

8"^ 
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gn. 

in.! 

50-4 

469 

•3*4 

3-8 

o'S 

<8 

540 

17 

91 

74 

94 

i©6 

47 

166 

3«-3| 

5«*5 

*7'1 

•318 

3'4 

0-5 

87 

541 

2*2 

84 

7© 

84 

127 

5*9 

17© 

36-61 

52» 
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•306 

35 
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79 

540 

»-4 

i©9 

59 

95 

I©2 

71 
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39-8; 
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•198 

3*4 

09 

79 

544 
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... 

6-5 

«44 

22*1: 

507 

451 

•301 

3-5 

o^8 

«3 

541 

1-3 

112 

75 

86 

92 

5* 

185 

*8-4i 

505 

45-4 

•304 

35 

07 

«5 

541 

©•9 

i©i 

^4 

'S^ 

97 

6-4 
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6© 
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3» 

07 

Sa 
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©7 

8© 

66 
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6-3 
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*3*9 

47-a 
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•280 

3*3 

o*8 

81 

540 

©•9 

78 

^a' 

118 
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61 

19-3 

497 

43-8 
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3*4 

07 

83 

539 
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73 

97 

133 

6© 
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49*9 

44-4 
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3-4 

©•7 
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74 

61 
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6© 
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8S 
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7» 

"5 
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3*4 

©•6 

78 

540 

©•8 

53 

71 

55 
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5* 
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♦1*7 

43-3 

33 

©-8 

8a 

544 
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81 

55 
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i©5 

5-8 

... 

2©'0 
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47-9 

44* 
437 

3: 
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3'i 

©•6 
©•6 

u 

541 
541 

1-6 

2-© 
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»5 

«43 
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2*6 
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43-3 
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07 

83 

544 
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133 
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43« 
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07 

83 

543 

©•3 

7« 
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7> 

«74 

22-7 

47-« 

419 
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©•8 
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54* 
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H» 
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... 

53 

73 

122 

"7 
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Taelb  IY.  Showing  the  Mean  Amnid  Value 


IfMtei  of  StotioDi. 


LiTerpool  ,  ij'giS 

Wakefield  a9"795 

Thelwall..... zg  Soi 

Leeds 29761 

Ston)rhur9t 2-/471' 

Otley '  29-668 

York  I  t9S3r 

Scarbofough j  29*836 

St.  Paul*l»  Parsonage,  near  Sil- 1         ^ 

loth,  Cumberland / 1  **"*+** 

Brwell    I  29*765 

Allenheadfe 1  28*4^7 

North  Shiblda    iig'gtft    I'l&j 

High  Hou»d»  niar  Alnwiok j  >9'4-3i    t'o^^ 


1^040  : 

rno| 

lIIOj 

1104 

rttS 
1-04I 

o'955 
ri+t 
1*084. 


63-7 

H'7 

65-4 

60*6 

H7 


17*9 
1 0*6 

3V1 
317 

337 
»9'3 

3*H 

a7'i 


aS'4 

41*0 
34'o 
37'» 

33^4 
3  J '6 

30'i 

35'4 
33'4 

3«'7 

3»7 


• 

1 

SS7 

4l.» 

55'» 

39'6 

54*3 

41'a 

540 

¥^'% 

54-6 

41-1 

51-8 

419 

51-3 

4»-6 

S47  i   4»'' 


544 

497 

S3'S 


41H 
36*9 

41*0 


0 

i6*a  , 
'!"'  . 
137  , 
"35  , 

17  j 


ii-t 
Hi 


Table  V.  Showing  the  Mean  Annual  Value 


€hi«rte7....w....^ 

HeUton 

Truro.... ...» 

Exeter,  Sfc.  Lionard'i   

Exeter,  200  High  Street 

BoamMiiouth    „»^^,% 

Yentnor »...».» , 

Otbome....* » 

LittleBrid/  ...;..... 

St  John*i   Oollege,   Hui«tpief 
point « 

Worthing  «•.«.*.«..».»*•».».»»....». 

Bamatople     i.„%m,.* i.t..» 

Aldershott  Camp » 

Downiide  CoUeg^  near  Ba(k .« 

Clifton  »•.»....» 

Rojal  ObMtfBtxAj   »^k....k 

Battaraea    

QtiildhaU  «<«..•.».%».»••«....» 

Begmf  f  Park 

St.  John's  Wood 


54*5      47'o 


583 

587 
58-9 

57-6 

55-6 

569 

56-9 

5r6 
S«-9 

56-4 
S<-3 

56*5 
55-9 

5J-5 

5«7 


46*7 
46'9 
44'5 
44*3 
43'» 
47'5 
44'3 
4a-9 

4»-9 

45*3 
44*9 
4»*5 
41*0 

43*9 
43*3 
43» 
46*0 

44*5 
4»-9 


I 


rs 

if6 
it*8 
H*4 
J  3*3 
15*1 

13-6 

14*0 

14-0 

lo-j  I 
i»*o 

140 

I4'4 

14-6  j 

13-4  i 

9'9 

I  "'**  i 
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of  Meteorologioil  Elemente  in  the  Year  1861  {canHnued), 
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4»J 
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43-3 
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3*4 
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3* 
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e-6 
0-6 
0-9 
o'6 
o*6 
6-6 
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07 
«'4 

••5 
07 
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54» 
538 
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535 

545 
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544 
539 

S4t 
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07 
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«9» 

»•» 
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9k 
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•3« 
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»9'» 
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20'9 

1 91 
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ft8*ft 

5«'» 

*4'7 
»7'5 


ol  Meteorological  MenentB  in  tke  Tear  18d2. 
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4«-5 

•3*3 

3-6 

t>-6 

%t 

S4X 

1 

1*6;  9ft 

1 

«7 

93 

^3 

r» 

16s 

33-1 

S«l 

47-9 

•339 

3-8 

0-6 

86 
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«-4 

178 

38-3 

S»-4 

46» 

'M 

3-6 

b-9 

8J 
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»'5     97 

^5 

87 
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r4 

iil 

46'4 

S09 

44-9 

•30s 
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09 

«3 

^19 
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»» 

81 

Ib8 

u 
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50-9 

44» 

*3o4 

3*5 

to-8 

84 

539 

ro 
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S^ 
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28*9 

Jo-4 

467 

•3»S 
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b-6 
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54» 

••• 

75 
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8« 
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4'5* 
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28*9 
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163 

3*8 

Jo$ 
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»'! 
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«4 

540 

0-8 

69 

2^ 

96 

l»7 

6*8 
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3d'6 

49-» 

453 

•309 

3-6 

^•5 

«7 

538 

o'8 

8i 

6d 

80 

»43 

6*8 

it4 

370 

4»« 

44-9 

•306 

3*5 

07 

«4 
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84 

64 

96 
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^•s 

*»5 
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r^ 
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'« 

538 
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47 
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87 

538 
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75 

81 
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... 

148 

1    4«-l 

45*9 

•309 

3*5 
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i!9 
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0-5,    78 

60 

7 

118 

<>-4 

174 

45'9l 

1   4«? 

43*9 

•294 

33 

07 

55 

5*4 

0-3 

68 

74 

'^2 
138 

... 

209 

357| 

49-6 

44'9 

•306 

3*4 

07 

ll 

541 

65 

59 

103 

77 

179 

261 

491 

44-7 

•306 

3? 

0-6 

86 

541 

0-9 

59 

77 

94 

135 

61 

190 

2^- 1 

^25 

469 

•315 

3-6 

07 

Js 

541 

... 

... 

... 

170 

a5*3 

4«-9 

44-6 

•304 

3*4 

0-6 

S* 

54» 

... 

... 

••• 

... 
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..• 

••. 
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50-3 

44*3 

•299 
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0*9 

So 
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Tablv  Y.  Showing  the  Mean  Annual  Value 


loTBtrtioBi. 


BMKm&ctcr. 


II 


It 


I 


Camden  Town 

Leyton   

RadclUbObiemitory,  Oxford. 

Great  Berkhampttead 

Hartwell  House    , 

Hartwell  Bectorj 


Aspley   

RoyBton 

Cardington    ... 

liiinpeter  

Diss  (Norfolk) 

Gmnthitm'. 

Derby 

Holkbam  

Nottingham  «•. 


Hawarden 

KinffsleTPanoiiii|Ee,nrJrodsham 
Thelwall,  near  Warrington ... 

Liverpool  

WakeBeld  Prison 

Leeds 

Bradford    

Stonyburst 

Otley 


Harrogate  , 


Scarborough  ••. 
St  Paul's  farso] 


Bywell 

Allenheads 

North  Shields    

High  House,  Ainwidc  . 


tnage,nearSilloth 


in. 
19-836 
29*830 
19-687 

»9S35 
19*613 

»9'597 

19*346 
19*666 
19-815 
19450 
19*817 
19*710 
19*689 
19-871 
19-715 

19*606 
19*671 
19-783 
19*890 
19*741 

»9*545 
19-496 
19*440 
19*646 

19409 
19*809 
19*816 
19-741 


in. 
0*968 


1*017 
0*971 
0*979 
o'944 

0*971 
0*996 

I'OIO 

1043 
1*031 
1*067 
I'll  3 
1*046 
1*115 

I '066 

I'llO 

1*173 
i'io8 
1*151 
1*109 
1*139 
1*159 
i'o6i 

1*115 
1*098 
1*187 
1*101 


18*385  1*114 
19*805  1*124 
19*396!   1143 


6!*, 
681 

65-3 
66*8 
68*1 
66*9 

60*6 
«7-4 
67-3 
65*6 
67*8 
651 
66*6 
66*4 
631 

63*1 
65*0 
64*1 

67*0 
63-4 
61*6 
63*0 
61*3 

6i*8 
611 

65-3 
656 

59*4 
6i*4 
63*0 


31*0 
311 

31*4 
i8*6 
30*9 
30*6 

357 
31-4 
30*1 

^rs 

33-1 
311 

3»-3 
30-7 

18*7 

34-5 
30*0 
30*0 

3«-4 
18*1 

3«"4 
35-5 
311 

335 

31*0 

35« 
30*1 
31*6 

171 

31-9 
30*6 


36*1 
37*o 

38*1 

37-3 
36*3 

14*9 
36*0 

37» 
381 

347 
33» 
343 
357 
34-5 

18*7 
35-0 
34« 
14*0 
38*8 
31*0 
i6*i 
30*8 
a7-8 

30*8 
»5*3 
351 
340 

31*3 
19*5 
3»'4 


57*5 

56*0 
56-4 
57-9 
53-6 

5»-3 
STS 

ST* 
56*8 

57-0 
547 
57-1 
55-0 
56*7 

57-3 
I4"5 

55"4 
55« 
55'* 
53"* 

5r» 

540 
517 

53*3 
513 
540 
550 

497 
5«7 
5*7 


430 
43-5 
43« 
41*1 

4a*4 
4»'4 

44-5 
43*3 
4a*3 
41-3 
43* 
434 
437 
43*9 
409 

40*6 
4«-5 
46-3 
403 
40*9 

44*3 
417 
416 

411 
429 

41*3 
411 

37*6 

An 

39*» 


>4-5 
140 
11*4 
H'3 
»5-5 
11*1 

r» 
141 

»4-9 
»5*5 
13*8 
ii-j 

«3-4 
it*t 

i5-« 

13-6 

«3-9 

»39 

8*8 

H'9 

11*3 

8*8 

11-3 
9« 

ii-i 

»-4 
11*7 
13*9 

11*1 
10*4 
»3-5 


The  barometer.readingfl  in  the  years  1860, 1861,  and  1862 
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of  Meteorological  Elements  in  the  Year  1862  (continued). 


490 
498 
4«-9 
48*4 

^1 

47-8 
4«-S 

^•; 

490 
48-0 
499 
48-4 
48-7 

48*0 

47-6 
48*0 

49*5 
48-2 
467 
48-1 
47-3 
463 

46*2 

47-6 
47*3 

427 
459 
45-6 


43*9 
45» 
44-5 
43« 
44» 
441 

446 
44'* 
43-5 
441 
44'5 
437 
40*0 

441 

427 

431 
43-0 

43*4 
43-6 
43*4 
4»*3 
43*6 
427 
422 

421 

4*5 
417 

392 
42*6 


a^ 


in. 
•294 
•309 
•299 
•285 
•299 
-298 

•303 
'298 
'289 

•»95 
•299 
•289 
•263 
•299 
•288 

•284 
•184 
•»87 
'292 
•288 

•277 
•294 
•290 
•276 

•275 

•178 
•271 

•»45 
•275 
•282 


11 


3-3 
35 
3'4 
3*3 
3*4 
34 

3'4 
34 
3*4 
3*3 
33 
3"3 
29 

3*3 
3» 

3-2 
3' I 
3*3 
3'3 
3*3 
3*1 
3*3 
3» 
31 

3*« 

••• 

3» 
31 

2-9 

31 
32 


o'8 

o'7 
0-6 
o'8 
0-8 
07 

0-4 
06 
07 
0-6 
07 
0-6 

I'2 

o*6 
0-9 

o'6 
0-6 
0-8 
07 
0-6 
07 
0-6 

06 

07 
07 

04 

04 


L 


Wind. 


en, 

541 
541 
541 
540 
539 
539 

535 
540 
54a 
538 
540 
54» 
54a 
544 
541 

54» 
54* 
543 
543 
54» 
54» 
538 
538 
54* 

538 

535 
543 

5*5 
546 

541 


07 


Proportion  of 


Bain. 


N. 


64 

XI2 

89 
XI8 

94 


86 

88 

120 

124 

no 

"3 
9* 


109 
113 

86 
X12 

85 
72 

56 

77 
106 

84 
61 

133 
81 

54 


W. 


»37 
141 

I2X 
146 
102 

"5 


140 
130 
"5 
94 
122 

1x2 
"9 


X29 
122 

x'i6 

XXI 

X23 
X28 

«57 

116 

"3 
148 
158 

»37 
»34 
i6x 


I 


6-8 
77 
6-5 
7* 

7*5 


6-9 
5-8 
7*1 
6-5 
7-6 

7*4 
7*1 

7*3 
7*1 
6-4 
7*5 
7» 
7*8 
7*2 

77 
6-1 

4-0 

6-3 
5*5 

7*0 
6-4 
67 


176 
164 
180 
x8o 

X19 

177 
240 
[8x 

177 
x86 
X90 
205 
162 
x8x 

150 

"5 
2x8 
x88 
202 
191 
220 
232 
«37 

202 

163 
205 

289 
248 
191 


28*8 
229 
27*0 
27*6 
*4*3 

22'5 

26-8 
23-9 
22*2 

43*4 

23'X 
21*9 

259 

22*9 

*3*5 

30*4 

37-3 
35*9 
295 
27*0 
217 
252 
536 
30*5 

33*0 

20*3 

44.0 
26*3 

45*3 
31*5 
3I-0 


have  not  been  reduced  to  the  level  of  the  sea. 
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Table  YI.  Showing  the  Mean  Anmial  Value  of  Meteorological 
Latitude. 


1858 


1859 


i860 


1861 


1861 


PanUelsofUtitade. 


Between  the  LatLtades 

49^  and  50°  

50®  and  51®  

$1^  and  5»°  

5a®  and  53°  

53*  «d  54»  

54**  and  55^  

49*  and  50°  

50®  and  51**  

51®  and  5»®  

5a®  and  53®  

53!  ««^  54^  

54<»  and  55°  

49®  and  50°  

50®  and  51**  

51*  and  52*  

5a*  and  53^  

53"  «nd  54°  

54*  and  55^  

49^  and  50*  

50*  and  51*  

51®  and  5a^  

51*  and  53**  

53»  and  54^  

54**  and  55°  

49®  and  50®  

5o*>  and  51"  

51®  and  5***  

5»»  and  53**  

53«  and  54^  

54»  and  55'  


BMometer. 


in. 
30*014 
30014 
29-994 

»9'977 
19-990 
29-971 


29*986 
29*981 
29929 

29*916 
29-916 
29*870 


29897 
29*900 
29*870 

29*846 
29*828 
29790 


29.774 
29*817 
29*764 

29*731 
29*708 
29*519 


29738 
29*767 
29*709 

29*676 
29*615 
29*429 


in. 

0*966 
1*023 
1*058 

ri39 

1*212 
X'223 


ri49 
1*128 

1*170 
1*281 


1*132 
x*iq6 
1*182 

1*231 
1298 
1*350 


0*966 
1*031 
1*029 

1*036 
1*029 
i'o6i 


0931 
0-973 
1*039 

1*045 
1*126 
1*174 


Theimometer. 


644 
67*2 
70*6 

67-1 
67*5 
64-5 


65*8 
68-3 
71*1 

70-0 
69*2 
66*2 


593 
60*7 
63-7 

63*0 
62-2 
601 


66*4 
68- 1 

66*2 
65*2 
64*1 


63*0 
66*5 
67*7 

63*3 
62*9 


40*2 

350 
33-0 

288 

31-3 
31*9 


41*1 
34*0 
32*0 

30-0 
30-1 
3«-5 


39*5 
34*5 
31*8 

293 
30*0 
29*2 


40*9 

347 
32*2 

31-5 
31*1 
308 


40*6 
34*1 
331 

3"-3 
33* 
30*6 


1^ 

III 


24-2 
32*2 
376 

38*3 
36-2 

32*6 


24*7 

34*3 
39*1 

40*0 
39*1 
347 


19*8 
20*2 
31*9 

337 
32-2 
30*9 


22*4 
21*7 

359 

347 
34* » 
333 


22*4 

34*6 

34** 
30*1 
323 


sh 
57*0 

57-8 

57*0 
55-8 
533 


56-7 
58*2 
59*4 

56*6 
56-0 
54-6 


53*1 
54*6 

54-8 
536 
508 


546 
57-5 
57-3 

56*1 
539 
5a'5 


54-5 

577 
57*1 

56*0 

"I 


iJ 


47'4 
44*3 
4»-5 

41-3 
41*6 
40*7 


49'9 
447 
418 

41-6 
41*6 
515 


457 
4«7 
375 

40*0 
40*0 
39» 

46*6 

44-I 
427 

42*0 
41*6 
403 


47*o 
44-8 
43*5 

43*o 

417 
40*1 


8*9 
12*7 
15*3 

157 
14*2 

12*6 


6*8 

13-5 
17*6 

15*0 
14-4 
13-1 


7*4 

12*9 

17*3 
13*6 

12*7 

11*9 

80 
14*6 
14-1 

12*8 
12*1 


7*5 
11*9 
136 

11*8 
11*5 


507  45-1 
50-4i4r» 
49'9J43*9 

4«-6'4r« 

466  4*7 
46  7  44*» 


51-1 
5»-4 
50-5 

49*3 
48*9 

474 


47-8 
48*0 

47*3 
46*1 

44« 


50*6 

49'« 

49*0 
476 
4«S 


47*1 
44*^ 

41*6 

4»7 


45-0 
43-0 
4a'4 

40*9 
40*8 


46*9 
45-« 
44'» 

43'4 

4i*g 


50*8 
49*9 

48-5 
47*3 
45*8 


461 
45*' 

44-J 
4i*e 
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Elements  in  the  Years  1858  to  1862,  for  dififerent  Parallels  of 


•301 

•178 
*a74 
•*79 


•334 
•315 
•195 

•167 
•a63 
•a74 


•306 
•*77 
•*73 

•x66 
•»55 

"»55 


*3«4 
•308 
'»9o 

»74 


"3»3 
•319 
-309 

•»9f 

•«75 
•170 


f 

— 

3^ 
3*4 

3* 
3* 
3» 
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3-4 

3*4 
3*4 
3» 


35 
3*3 
3» 

3» 
3-0 
3-0 


3«6 
3*4 

3» 


3-6 
3'4 

3-3 
3-* 
3« 


08 
07 
0-8 

0-7 
08 
0-4 


07 
0-8 
0-8 

09 
o'8 
06 


05 

o'5 
06 

0-5 
0-6 
0-4 


O'S 
07 
07 

07 
07 
06 


0-6 
07 
07 

07 
0-6 
06 


8ft 

83 
80 

80 
80 
67 


85 
83 
81 

81 
8ft 
84 


84 
84 
83 

84 
86 

87 


88 

2^ 
8ft 

81 
83 
84 


86 
85 
84 

83 

11 


I 

« 
I- 

540 
54» 
54» 

543 
543 
539 


538 
539 
539 

538 
537 
540 


540 
543 
54» 

539 
543 
543 


540 
541 
540 

54« 
540 

540 


54« 
540 
540 

540 
540 
SAO 


Wind. 


Belalsive 
ProportioD  of 


47 

S-8 

6-5 

SO 


4-6 

61 

7-0 
4*5 


5'o 
6'o 
6-3 

67 
7-1 
61 


47 
6ft 

6-4 

61 

5» 
60 


51 
6-ft 
6*8 

6-6 
67 
6-3 


Bain. 


II 


143. 
157 
161 

»45 
160 


187 
167 

175 

>54 

157 
zoo 


ftOO 

187 

iSft 

203 
fto8 
ft09 


166 

J75 
16ft 

160 
176 
194 


165 
181 

176* 


203 
fti9 


in. 

ft5'6 

27.7 

19*3 

»7*ft 
ft6-6 
33ft 


43'4 

^V 
20*4 

ft8-i 
30'o 
34*5 


48'© 
40*0 
33-0 

32*6 
34*3 
39*9 


31*3 
297 
241 

23-8 
295 
3*'4 


33*1 
335 
29-5 

24-8 
31*6 
356 


1 

•8 


I 

9 

H 

'I 

4 


I 
10 
H 

ift 
8 
5 


I 

9 

13 

IX 

8 
6 


X 

10 
15 

13 

I 


I 
10 
J7 

»3 

1 


V2 


200       FBOOXBDIKGS— BSITIBH  HXTBOBOLOGIOAL  SOOISTY.    [1864. 


Table  VU. 

Showing  the  Mean  Annnal  Value  of  Meteorological 

Barameter. 

Thermometer. 

1 

PanUeUofLati^ade. 

Yean. 

•8 

H 

>^ 

Hi 

§2 

h 
^^i. 

4 

^3. 

►» 

II 

III 

JJ3  III 

§11311 
awl  a^d 

W 

Between  the  Latitudes 

in. 

ip. 

0 

0 

0 

0 

0 

0 

0 

0 

1855 
1856 

29-930 

1-006 

!'l 

39-3 

22-0 

537 

46*3 

7'4 

486 

44-a| 

»9'947 

I-II4 

62-8 

41-4 

21-4 

55-6 

483 

7-3 

505 

457, 

"f^Z 

»9*977 

ro44 

64-5 

4»-S 

22*0 

57-6 

490 

8*6 

5  "•9 

46-1  ■ 

49°  and  50®  ...• 

1858 

30-014 

0*966 

^'t 

40*2 

24*2 

56-3 

47'4 

8*9 

50*7 

k5-'l 

'!|5> 

29-986 

I*IOI 

65*8 

411 

**'Z 

56-7 

49*9 

6-8 

5i*il47'i 

i860 

29-897 

1132 

59-3 

39*5 

19-8 

53-» 

457 

7*4 

47*8  .45-0  1 

I86I 

29*986 

0-966 

63-3 

40*9 

22*4 

54-6 

46*6 

8*o 

50*4 

469 

k 

1864 

29-952 

0*931 

63-0 

406 

22*4 

54'5 

47*o 

7'5 

50-5 

46-5 

% 

29*948 

0-988 

66*2 

33*1 

33-1 

56*2 

43*a 

13-0 

48*8 

43-a 

a9-947 

1-098 

66*1 

34-9 

31*2 

57*9 

45*5 

12*4 

49-8 

455 

'f^Z 

30-017 

I-075 

•66*8 

364 

30*4 

589 

46*4 

12*5 

5*- 1  i47'8 

5o*>  and  51°  ,..• 

1858 

30014 

1-023 

!r* 

35*o 

322 

57-0 

443 

12*7 

50*4145*1 

1859 

29-981 

I-I49 

68*3 

34*0 

34-3 

582 

447 

»3-5 

514  146*3 

1860 

29-900 

1*196 

6o-7 

34*5 

26*2 

54-6 

417 

12*9 

48-0  430 

1861 

30*012 

1-032 

66-4 

347 

31*7 

57-5 

^'I 

13-4 

50*6 

45-8 

1864 

29*962 

0-973 

66*5 

34-1 

32*4 

577 

44-8 

12*9 

50*8 

46*1 

'!^l 

29946 

1*020 

67-3 

28*4 

38*9 

55-» 

40*6 

146 

469 

42*0 

1856 

29-944 

1*146 

69*0 

30*6 

38-4 

56*9 

42-2 

147 

488  43-8  1 

1^2 

29992 

1*093 

699 

33*2 

36*7 

59! 

43-8 

15-4 

50*8  45*3  1 

51®  and  52**  ..." 

i8s8 

29994 
29-929 

1-058 

1*128 

70*6 
71*1 

33*0 
32*0 

376 
39*1 

57-8 
59-4 

4»-5 
418 

\U 

49*9  |43'9  1 
50-6  44*5  , 

29-870 

1-182 

63*7 

318 

31-9 

54-8 

37-5 

17-3 

47*3  i4i-4  ' 

1861 

29-951 

1*029 

68*1 

32*2 

35-9 

57-3 

4*7 

14-6 

49'»  44-1  1 

1 86a 

29-896 

1*039 

65*5 

31-3 

34*2 

56*0 

43*o 

13*0 

48*5 

44-6. 

'f^l 

29-953 

1*055 

65*6 

27*6 

38*0 

H-5 

39-5 

15*0 

46-2 

41-1  j 

1856 

»9'937 

1*159 

65*9 

30*2 

357 

55-1 

42*2 

12*9 

47*9 

4*7! 

^\^l 

29-972 

1*122  !    67*2 

32*4 

34-8 

57-a 

44-0 

13-2 

49'9 

44». 

5»°  and  53**  ...« 

1858 

»9*977 

1*139 

67*1 

28-8 

38-3 

57-0 

41-3 

157 

48-6 

43'il 

'Sl^ 

29*916 

1-170 

70-0 

30*0 

40*0 

566 

41-6 

15-0 

49"3 

42-0  1 

i860 

29846 

1*231 

63*0 

29*3 

337 

53-6 

40*0 

13-6 

46*2 

417! 

I86I 

29928 

1-036 

66*2 

3»'5 

347 

561 

42-0 

14*1 

49-0 

43*4 

1 86a 

29-873 

1-045 

65*5 

31-3 

34*2 

56*0 

43*0 

13*0 

48-5 

44-6 

/ 

'f^l 

a9'934 

1-119 

63*8 

29*4 

34'4 

53-4 

40*4 

13*0 

46-1 

40*7 

1856 

29-930 

I*I02 

65*9 

30*2 

357 

55-' 

42*2 

12*9 

47-9  l4»7 

\ 

^l^l 

29968 

1*179 

67-2 

3»*4 

34'8 

57-» 

44-0 

13*2 

49.9  44a 

53^  and  54°  ... 

1858 

29-990 

1*212 

67-5 

31-3 

36*2 

55-8 

41-6 

14-2 

46*6  42-7  ' 

11' 

29*916 

1281      69*2;    30*1;    39*1 

56*0 

41-6 

'4*4 

489  4i"6 

i860 

29*828 

1*298    62-2  i  30*0    32*2 

5^7 

40*0 

12*7 

45-8  ,40-8  1 
47-6  |42-7 

1861 

29*857 

1-029      65*2  ■    31*1  .    34*1 

53*9 

41*1 

12-8 

1862 

29*864 

1-1261    63-3 

33*2 

30-1  1  53*5 

417 

11*8 

47-3  42-8         1 

f 

1^1 

29-957 

1*168    6o«3 

31*7 

28*6!  51*1 

41-1 

10-0 

45-2  41-0  1 

1856 

29*919 

1*119 

61-3 

33*1    *8-a 

52-0 

4a-3 

97 

46*0  42-1 ' 

'!^2 

29*944 

1*147 

63*6 

33'3 

30*3 

54-0 

43-4 

io*6 

47-6  44*1 
46-7  42*2 

540  and  55<»  .... 

i%58 

29*971 

1-223 

5l'5 

31-9 

32-6 

53*3 

407 

12-6 

II' 

29*870 

I'2IO 

66*2 

31*5 

347 

54-6 

5«*5 

13-1 

44*6  '40-8 

i860 

29*790 

1*350 

6o-i 

29-2 

30*9 

50*8 

39* " 

11*9 

1861 

29-886 

1*061 

64-1 

30-8 

33*3 

5»"5 

403 

12-2 

46-5  41-8 

^ 

1862 

29*847 

XI74 

62*9 

30*6 

32*3 

52-6 

40-1 

12-5 

45*8  41-6 
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Elements  in  the  Years  1855  to  1862,  between  the  Latitudes  49°  &  55^ 
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il 

1^ 

k 

il 

II 

it 

\l 

II 

II 
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N. 

B. 

8. 

W. 

in. 
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P* 

in. 
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86 
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»7 
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'3»5 

3-6 

07 

84 

541 
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•  a. 

5-0 
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34-0 

'3*7 

37 

0-8 

82 

539 

1-6 
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•301 

37 
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82 
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1-9 

9 

6 

7 

8 

♦z 
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•306 

3-8 

3*5 

07 
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!l 
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17 

I 

6 

1 

8 
7 
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10 

4-6 
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3-8 

o'S 

88 
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'7 

I 

8 

9 
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166 

3i'3 

•313 

3-6 
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86 
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8 

5 

8 

9 

51 
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33'i 

•308 
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07 

P 
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... 
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'3H 
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8* 
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8 

6 

9 
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39 

07 

86 
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8 

7 

9 

w 
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3-6 

07 

83 
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8 

8 

7 
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'315 
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0-8 

83 
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6 

7 

10 

ii 
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34-1 

•277 

3'3 

O'S 

84 
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1-6 

5 

8 

xo 
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40*0 

•308 

3-6 

07 

95 

541 
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6 

8 

9 

6-2 
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10 

•319 

3-6 

07 

»S 
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1-3 

5 

8 

10 

6-2 

181 

33'5 

xo 
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07 

8S 

539 
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... 

6*8 

148 
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By  looking  over  Tables  I.  to  Y.,  the  first  thing  which  attracts 
attention  is  the  less  pressiire  of  the  atmosphere  with  greafcer 
range  of  readings,  proceeding  northwards ;  the  next,  the  much 
smaller  range  of  daily  and  monthly  temperature  at  sea-side  sta- 
tions  than  at  inland,  particularly  as  compared  with  those  between 
the  latitudes  of  51°  and  53®,  where  the  extremes  of  temperature 
seem  to  be  experienced.  Then  the  regularity  of  decrease  of  mean 
temperature  with  increase  of  latitude,  between  stations  under  the 
same  circumstances,  and  the  near  agreement  of  the  mean  tempe- 
rature of  places  in  the  same  latitude,  though  under  different 
local  circumstances ;  and  the  decrease  in  the  fall  of  rain  proceed- 
ing from  the  south  coast  to  latitude  52°,  where  the  smallest 
annual  falls  take  place,  and  the  increase  in  the  amount  passing 
£rom  52P  to  the  extreme  northern  stations. 

By  grouping  these  results  between  each  parallel  of  latitude, 
and  taking  the  mean  of  each  element  in  every  group,  Table  YI. 
was  formed,  showing  the  mean  annual  value  of  meteorological 
elements  in  each  year,  1858  to  1862.  Those  for  the  years  1855 
to  1857  will  be  found  in  the  Eighth  Annual  Beport,  p.  124 

By  carefully  looking  over  these  several  Tables,  the  influenee  of 
latitude  is  very  plainly  seen  upon  the  different  elements,  agreeing 
closely  year  by  year ;  this  effect  will,  however,  be  better  shown  by 
grouping  together  the  results  from  each  parallel  of  latitude  for  the 
different  years ;  and  combining  with  them  those  contained  in  the 
Eighth  Annual  Beport,  Table  VIL  (p,  200)  is  formed,  firom  which 
Table  YIII.  (on  page  204)  is  formed  by  taking  the  mean  of  the 
numbers  in  each  group. 

By  comparing  the  individual  results  in  Table  Vll.  with  the 
numbers  in  Table  VIU,, 
We  find  that  the  pressure  of  the  atmosphere  in  the  year 

1855  was  below  its  average  south  of  lat.  51°  1  and  above  it  north 
1866  was     „  „  „  „         J      of  61° 

1857  was  above  „        all  over  the  coimtry. 

1858  was      „  „  „ 


n 


1859  was      „  „        south  of  lat.  51°  and  north  of  63^. 

1860  was  below  „        all  over  the  country. 

1861  was  above  „        south  of  kt.  53°  (  ""^^^1^  '*  ''''^^ 

I     of  58° 

1862  was  below  „        all  over  the  country. 
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Taking  the  whole  country,  there  was  an  excess  of  pressure  of 

oblO in  1866 

(W)02 in  1856 

0043 in  1857 

0058 in  1858 

0-002 in  1861 

And  there  was  a  deficiency  of  pressure  of — 

0002 '. in  1859 

0080 in  1860 

0036 in  1862 

The  Temperature  of  the  Jir^ 
In  the  year  1855,  was  below  the  ayerage  all  over  the  country. 

1856,  was  very  nearly  the  average  all  oyer  the 

country. 

1857,  was  in  excess  everywhere. 

1858,  was  in  excess  in  idl  latitudes  excepting  be- 

tween 58°  and  54°. 

1859,  was  in  excess  everywhere. 

1860,  was  in  defect  everywhere. 

1861,  was  very  slightly  in  excess. 

1862,  was  alternately  in  excess  and  defect  by  small 

quantities. 

Taking  the  whole  country,  the  temperature  was  in  excess  in 
the  year 

1857  by  1-8 

1858  by  0-8 

1859  by  1-2 

1861 by  0-8 

It  was  in  defect  in  the  year 

1865    by  1-6 

and  in  the  year  1860  by  19 

And  the  years  1856  and  1862  were  nearly  of  average  temperature. 

The  Fall  of  Bain, 

In  the  year  1855,  was  in  defect  everywhere. 

1856,  was  altemately  in  excess  and  defect  in  the 
different  latitudes. 
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In  the  year  1857,  waa  generally  in  defect  Bouth  of  lat.  62^,  and 
in  excess  north  of  52° 

1858,  was  in  defect  eyerywhere. 

1859,  was  greatly  in  excess  in  extreme  south,  and 

in  defect  in  north. 

1860,  was  greatly  in  excess  in  the  south,  and  to 

smaller  amounts  everywhere. 

1861,  was  in  defect  except  in  lat.  53^°. 

1862,  was  alternately  in  excess  and  defect  in  different 

parallels. 

Tablb  Y ni.  Showing  the  Mean  Value  of  Meteorological  Elements 
in  each  Parallel  of  Latitude,  as  found  from  all  the  Observations 
in  the  Years  1855  to  1862,  both  inclusive. 
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GThe  mean  preBsure  of  the  atmospbere  at  the  level  of  the  sea  for 
the  whole  of  England  was  29*938  inches ;  this  value  was  exceeded 
at  idl  stations  south  of  52^^,  and  fell  short  at  all  stations  north  of 
this  parallel. 

The  average  monthly  range  of  barometer  readings  for  the  whole 
of  England  was  I'lll  inch ;  at  stations  south  of  52^®,  the  range 
was  less,  and  at  those  north  of  this  parallel  was  greater  than  the 
average ;  the  difference  between  the  extreme  values  was  as  large 
as  0'15  inch. 

The  average  extreme  high  day  temperature  for  the  whole  of 
England  was  65°*7,  at  Ghiemsey  it  was  2^7  lower;  between  50^ 
and  61°  and  53°  and  54°  the  value  was  nearly  the  same  as  the 
average,  between  51°  and  62°  it  exceeded  it  by  2°'4,  and  be- 
tween 54°  and  55°  was  below  it  by  2°'5,  the  extreme  high  tem- 
perature at  Guernsey  being  of  very  nearly  the  same  value  as  that 
at  the  extreme  high  latitude. 

The  average  extreme  low  night  temperature  for  all  England  is 
dd°*d.  At  Guernsey  the  average  of  all  the  low  night  tempera- 
.  tures  in  the  year  is  as  high  as  40°'7 ;  the  next  in  order  is  84°'6, 
between  the  parallel  of  50°  and  51° ;  at  aU  stations  north  of  52° 
the  average  of  all  the  extreme  low  night  temperatures  is  be- 
low 32°. 

The  average  monthly  range  of  temperature  for  England  was 
82°'4 ;  at  Guernsey  it  is  10°  less ;  and  between  latitudes  51°  and 
52°,  where  the  range  is  the  greatest,  it  is  36°'5. 

The  average  of  idl  the  high  day  temperatures  for  England  is 
55°'5 ;  at  Guernsey  the  value  of  this  element  differs  but  little 
from  the  average  of  alL  Between  the  latitudes  50°  and  52°  this 
value  is  exceeded,  and  it  is  less  at  places  situated  north  of  52% 
and  is  2°'7  less  between  the  latitudes  of  54°  and  55°. 

The  average  of  all  the  low  night  temperatures  for  England  was 
48°'2.  At  Guernsey  the  nights  were  4°'4  warmer  than  the  aver^ 
age  for  England,  and  on  the  south  coast  of  England  they  are  1°'8 
warmer ;  but  north  of  61°,  extending  to  54°,  they  are  nearly  alike 
and  below  the  average ;  between  54°  and  55°  the  nights  seem  to 
be  a  little  warmer  than  in  the  three  degrees  south  of  this  paralleL 

The  average  daily  range  of  temperature  for  England  was  12°*8. 
At  Guernsey  it  was  7°*8 ;  between  the  latitudes  50°  and  51°  it 
was  nearly  the  same  as  the  average ;  whilst  between  51°  and  54° 
it  ranged  firom  ld°*l  to  15°'8,  and  north  of  54°  it  was  below,  being 
only  ll°-6. 

The  mean  annual  temperature  of  the  air  for  the  whole  of  Eng. 
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land  was  48°'7.  At  GhierxiBejr,  and  between  the  latitudes  60^  and 
51%  it  was  60°'2 ;  between  the  next  two  pain  of  paraUek  the 
mean  was  O^'d  and  0^*4  in  defect  reBpectively ;  between  the  lati- 
tudes 68^  and  Slf"  the  mean  was  47^*5,  and  north  of  54^  was  46°'4. 

By  taking  the  difference  between  each  pair  of  numbers,  leaving 
out  Guernsey  and  between  the  latitudes  50^  and  61^,  the  former 
of  which  is  surrounded  by  water,  and  the  latter  along  the  south 
eoast,  it  will  be  seen  that  there  is  a  decrease  of  0^*7  of  mean  tem- 
perature for  an  increase  of  1°  of  latitude. 

The  mean  temperature  of  the  dew-point  for  ihe  whole  of  England 
is  43°'7 ;  at  all  stations  south  of  52^^  it  was  above  the  average, 
and  at  all  places  north  of  62|°  it  was  below,  ranging  from  45^*8 
at  Guernsey  to  42^'l  at  places  between  54^  and  55^. 

The  mean  degree  of  humidity  for  the  whole  of  England  was  88 ; 
at  Ghiemsey  the  degree  of  humidity  was  85,  and  north  of  54^  it 
was  only  81 ;  between  these  two  places  the  degree  of  humidity 
differed  but  little  from  the  average. 

The  mean  number  of  rainy  days  in  England  was  171 ;  at 
Ghiemsey  there  was  the  least  number  of  rainy  days,  vie.  162 ; 
whilst  north  of  54°  there  was  the  greatest  number,  viz.  184. 

The  mean  annual  fall  of  rain  for  England  is  80*4  inches :  at 
Guernsey  81*4  inches  fell;  between  the  latitudes  51°  and  52°  the 
fiill  was  the  smallest,  viz.  25*7  inches ;  north  of  64P  the  fiill  was 
the  heaviest^  viz.  85*7  inches. 


Laiv.  I7ew  Mercurial  Barometer  and  New  Mercurial  Maximum 
Thermometer.    By  James  Hicks,  Esq. 

Mb.  Hicks  submitted  to  the  inspection  of  the  Members  of  the 
Society  a  mercurial  barometer  and  a  mercurial  maximum  thermo- 
meter, possessing  the  novelties  of  construction  that  are  given  in 
the  following  description : — 

Babombtsb. — Some  time  since  I  constructed  an  open-scale 
barometer,  having  a  column  of  mercury  in  a  glass  tube,  hermeti- 
cally sealed  at  top,  and  perfectly  open  at;  bottom,  the  lower  half 
of  the  tube  being  of  larger  bore  than  the  upper. 

If  a  column  of  mercury,  of  the  exact  length  that  the  atmo- 
sphere at  the  time  is  able  to  support,  be  placed  in  a  glass  tube 
hermetically  sealed  at  top,  and  of  equal  bore  from  end  to  end, 
the  mercury  will  be  hdld  in  suspension;  but  immediately  the 


fttanospherio  preBsore  increaseB,  the  mercuiy  will  rise  towards  the 
top  of  the  tube,  and  remain  there ;  on  the  presBure  decreasing,  it 
will  fall  towards  the  bottom,  and  any  portion  that  the  atmosphere 
is  unable  to  support  will  drop  out.  But  if  the  lower  half  of  the 
tube  be  made  a  little  largw  in  the  bore  than  the  upper,  when  the 
oolumn  falls,  the  upper  portion  passes  out  of  the  smaller  part  of 
the  tube  into  the  larger;  and,  owing  to  the  greater  capacity  of  the 
latter,  tiie  fottw  end  of  the  column  of  mercury  does  not  sink  to  the 
same  extent  as  the  vfper  end,  so  that  the  column  becomes  shorter. 
The  fshll  continues  until  the  column  is  reduced  to  the  length  which 
the  atmosphere  is  capable  of  supporting;  and  the  scale  attached 
gives  the  reading  of  the  barometer. 

Prom  this  description  it  is  erident  that,  by  merely  yarying  the 
proportions  of  the  respective  parts  of  the  tube,  a  scale  of  any 
length  can  be  obtained.  For  example,  if  the  parts  of  the  tube 
are  very  nearly  the  same  in  bore,  the  column  has  to  pass  through 
a  great  distance  before  the  necessary  compensation  takes  place; 
and  we  obtain  a  very  long  scale,  say  10  inches  for  every  1-inch 
rise  and  fall  in  the  ordinary  barometer.  But  if  the  lower  tube  is 
made  much  larger  than  the  upper,  the  compensation  is  quickly 
obtained ;  and  we  obtain  a  small  scale,  say  from  2  to  8  inches  for 
every  inch.  In  order  to  ascerbun  how  many  inches  in  a  barome- 
ter of  this  construction  would  correspond  to  an  inch  of  the  ordi* 
nary  barometer,  I  attach  it,  together  with  a  standard  barometer, 
to  an  air-pump  receiver ;  and  by  reducing  the  pressure  in  the  air- 
pump  I  cause  the  standard  barometer  to  fall,  say  1  iuch,  when  the 
otherwill  fall,  say  5  inches ;  and  so  I  ascertain  the  scale  for  every 
inch,  from  81  to  27  inches. 

It  was  on  this  principle  that  I  constructed  the  open-scale  baro- 
meter (fig.  12),  which  has  since  been  extensively  used.  But  I 
found  it  impracticable  to  apply  a  vernier  to  barometers  gradu- 
ated in  this  way,  because  each  varied  in  length  in  proportion  as 
the  bore  of  the  tube  varied,  so  that  every  inch  was  of  a  different 
length. 

I  have  now  remedied  this  defect,  and  made  what  I  believe  to  be 
an  absolute  standard  barometer,  by  graduating  the  scale  from  the 
centre,  and  reading  it  off  with  two  verniers  to  the  -njW^^  ^^  ^^ 
inch  (fig.  18).  The  scale  is  divided  from  the  centre,  up  and  down, 
into  inches,  and  subdivided  into  20thB. 

To  ascertain  the  height  of  a  barometer  graduated  in  this  way, 
take  a  reading  of  the  upper  surface  of  the  column  of  mercury 
with  the  vernier,  then  of  the  lower  surface  in  the  same  way,  and 
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the  two  readings  added  together  will  give  the  exact  length  of  the 
column  of  mercurj  supported  in  the  air,  which  is  the  reading  of 
the  barometer  at  the  time. 

There  is  another  adyantage  in  this  manner  of  graduating  over 
the  former,  that  if  a  little  of  the  mercury  drops  out  it  will  give  no 
error ;  as  the  column  will  immediately  rise  out  of  the  larger  tube 
into  the  smaller,  and  become  the  same  length  as  before ;  but  by 
the  former  scale  the  barometer  would  stand  too  high,  until  re-ad- 
justed, which  could  only  be  effected  by  putting  the  same  quantity 
of  mercury  in  again. 

I  have  introduced  Gkty-Lussac's  pipette  into  the  centre  of  the 
tube,  to  prevent  the  possibility  of  any  air  passing  up  into  the  top. 

Thebmometeb. — In  use,  this  thermometer  (fig.  14)  should  be 
placed  horizontally,  and  the  mercury  aUowed  to  £q11  towards  the 
bottom,  until  it  fills  the  short  tube  at  the  side. 

On  an  increase  of  temperature  taking  place,  the  mercury  will 
rise  in  the  small  bore  as  in  an  ordinary  thermometer. 

But  on  a  decrease  of  temperature,  instead  of  receding  in  the 
small  bore,  as  in  an  ordinary  thermometer,  it  recedes  from  the 
short  tube  at  the  side,  leaving  the  column  of  mercury  in  the 
small  bore  to  register  th&  maximum  temperature  attained. 

To  reset  the  thermometer,  lower  the  end  nearest  the  bulb ;  the 
mercury  will  then  fall  till  it  fills  the  short  tube  at  the  side ;  then 
it  will  show  the  present  temperature,  and  is  set  again  for  future 
observations. 

The  author  thinks  that  this  description  of  the  thermometer  in 
action,  with  the  drawing,  is  sufficient  to  explain  the  principle  on 
which  it  is  constructed. 
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Fig.  12.  Fig.  13. 
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LXY.  Becard  of  Bain  at  Oireneetter^  Olouee8tershire,fiom  1845 
to  1863.    By  Thomas  C.  Bbbwik,  Esq. 


1845. 

1646. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

January 

February  ... 
Maroh    

April 

1-90 
i-oo 
1-30 

190 

ri: 

ft-80 

a-97 
315 

1-50 
3-00 
3-30 

4-65 
1-40 
1-87 

3-65 
2*21 

I*IO 
2-15 

4*45 
1-45 

6-25 

170 

I"00 

2-77 
240 
r8o 

1-58 
2-30 
290 

1-43 

°X 

1-22 
4-05 
3-20 

3-50 
0-45 
4-90 

3'o8 
2-90 
4-4* 

5-os 
164 
3-63 

1-92 

«75 
0*90 

310 

3"35 
172 

1*20 

093 
3-8o 

a'44 
170 
3-10 

2-01 
2-03 
0*91 

433 

3-50 
109 

5-31 
1*80 
270 

1*47 
2-85 

4-05 
085 
460 

113 

174 
2-90 
0-50 

267 
0-64 
1-65 

570 
170 
0*50 

070 

2*00 

6*82 

s 

4-30 

4-IO 
105 
i-oo 

2-56 

3-40 
380 

3-96 
1-87 

4-a3 
2*20 

X'OO 

2-98 

025 
290 

«73 

316 

0*90 
070 

27* 

i-4« 

S£y ::::::.;: 

June  

July   

August  

September... 

October 

xfoTember  ... 
December  ... 

»8-9 

31-8 

30-9 

38*0 

»5-9 

31-1 

24-8 

4«» 

32-9 

19-9 

1855. 

1856. 

1857. 

1858. 

1859. 

i860. 

1861. 

1862. 

X863. 

Avenge 

19  yean. 

January 

Februaiy   ... 
March    

April 

o'43 
2-64 

0*60 
2*o8 

2-58 

4-85 
2-os 

2-27 

5-6o 
0-45 
1-30 

3*35 

2'10 

rs8 

3*33 
3*95 

1-27 

1-30 

4-20 

3*95 
3-35 

I'lO 

2-92 

3-03 

i'9S 

2-6o 
1-76 
2-92 

2-47 

3*57 
125 
0-84 

o-6o 
1*00 
0*90 

S-J5 
2-65 
3'i8 

I'OO 

197 
294 

176 
0-83 
2-56 

1-50 

2'II 
2-42 

270 

3-40 

2-95 
277 
2-95 

4-S» 
1*20 

227 

I '00 

3-85 
5-9» 

»-7S 
5-03 

3-35 

2-00 

3-0O 
3-05 

1-45 
275 
290 

©•65 

265 

3-94 
0*90 
3-i6 

174 
I -80 

270 

0-35 
470 

2*22 

3*95 
2-97 

2*00 

2-25 
3-87 

47a 

0-S5 

2-IO 

3-30 
072 
1-25 

1-23 

1-40 

5-3» 

3-0O 
375 

2'XO 
173 

1-60 
1-95 

2*22 
242 

3»5 

a'55 

3'44 

2-27 

2-40 

S^ :::::..:. 

June  

July    

August  

September... 

October 

Noyember  ... 
December  ... 

26*1 

3»'4 

25-0 

25-6 

28-9 

36-9 

27-1 

3»-4 

27-9 

30-27 
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LXYL  ITotet  on  hit  Eighteenth  Balloon  Ateent. 
By  Jamxb  GkLAiSHXB,  Esq.,  E.E.S.,  Secretary. 

The  balloon  left  Woolwich  Arsenal  at  4/^7^  p.m.  on  the  6th  of  April; 
at  4^  l(y*  it  reached  the  height  of  1000  feet,  and  then  ascended  at 
an  even  rate  of  1000  feet  in  3  or  4  minutes,  reaching  the  height 
of  11,000  feet  at  4^  88".  It  then  turned  to  descend  at  the  rate  of 
500  feet  per  minute,  and  was  1500  feet  high  at  4?"  59™ ;  was 
1000  feet  at  5*"  4»  and  touched  the  ground  at  6^  18». 

During  the  whole  day  the  sky  had  been  very  nearly  overcast, 
with  the  wind  from  S.E.  On  leaving,  we  at  once  crossed  the 
river  Thames  to  lEssez.  At  the  height  of  500  feet  the  air  was 
very  misty,  and  the  view  was  limited  to  Woolwich,  the  Dockyard 
and  Arsenal,  a  small  portion  of  the  river  Thames,  with  numerous 
shipping,  and  a  small  portion  of  Essex.  The  mist  increased  as  the 
balloon  rose.  At  the  height  of  2000  feet  we  fell  into  a  S.  W.  or 
W.S. W.  current ;  at  2500  feet  we  entered  a  dense  white  cloud, 
and  shortly  afterwards  lost  sight  of  the  earth.  At  the  height  of 
3500  feet  there  was  a  thin,  fine  rain ;  above  this  the  clouds  were 
less  dense,  and  there  was  a  great  increase  of  light ;  when  at  4500 
feet,  we  saw  the  sun  fiuntly,  but  there  was  more  cloud  above.  At 
6100  feet  high  the  sun  cast  a  faint  shadow ;  but  we  were  still  in 
cloud,  and  did  not  pass  out  of  it  till  the  height  of  6500  feet  was 
passed ;  mist  was  then  prevalent,  decreasing  in  density  with  in- 
crease of  elevation.  When  at  the  height  of  8100  feet  there  was 
a  sensible  pressure  of  the  wind  in  our  faces,  and  we  were  aware 
that  the  direction  of  the  wind  had  changed,  but  we  were  quite 
unable  to  determine  the  direction  from  which  it  came ;  the  mist 
increased  till  we  reached  9000  feet ;  then  decreased  till,  at  the 
height  of  9600  feet,  the  sun  shone  very  brightly  and  it  was  quite 
warm.  At  10,000  feet  we  were  above  all  mist,  and  there  was  a 
sea  of  white  cloud  below  us,  dazzling  in  its  brightness,  extending, 
without  a  break  or  irregularity  in  its  surface,  as  far  as  the  eye 
could  see ;  that  is,  for  more  than  100  miles  on  all  sides.  On  the 
cloud  was  projected  a  bright  oval  halo  of  immense  extent ;  in  the 
centre  of  this  the  shadow  of  the  balloon  and  car  was  situated,  but 
without  prismatic  colours.  This  all  revolved ;  for  it  was  always 
on  the  side  of  the  balloon  away  from  the  sun,  and  we  knew  we 
were  turning  round  by  the  sun  alternately  shining  on  our  backs 
and  on  our  faces.  At  the  greatest  elevation  reached,  viz.  11,000 
feet,  there  was  profound  repose,  the  sky  of  a  beautiful  deep  blue 
and  quite  free  from  cloud. 
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When  at  the  height  of  9000  feet,  we  heard  a  train ;  and  at  the 
time  concluded  we  were  over  the  Chelmsford  line  of  railway.  From 
this  height  to  ijiat  of  11,000  feet,  we  had  been  quite  unable  to 
determine  in  what  direction  we  were  moving;  the  grapnel  had 
been  lowered,  and  the  line  did  not  incline  at  all,  but  seemed  to 
hang  perpendicularly  downwards. 

Mr.  Coxwell  began  to  fear  that  the  change  of  wind,  that  we  had 
met  with,  might  be  carrying  us  out  to  sea ;  and  it  occurred  to  him 
that  the  railway  we  heard  might  be  the  Southend  Bailway ;  and  if 
BO,  we  were  drifting  out  to  sea.  i^e  therefore  determined  to  take  a 
dip  below  the  clouds,  without  delay,  so  that,  if  we  found  ourselves 
over  the  sea,  we  might  have  gas  enough  to  keep  us  up  some  time. 
We  therefore  began  our  downward  journey :  the.  sky  continued  of 
a  deep  blue,  the  air  was  free  from  mist,  and  the  sun  was  hot  till 
we  approached  the  height  of  7000  feet ;  and  here  we  entered  misti 
and  lost  sight  of  the  sun  at  6000  feet  high,  and  were  in  dense 
white  cloud  when  5000  feet  from  the  earth;  passed  through  a 
thin  fine  rain  at  8000  feet,  and  caught  sight  of  the  earth  at  2500 
feet  from  it. 

We  expected  to  find  ourselves  over  Essex ;  but  well- wooded 
hiUs  and  a  beautiful  undulating  country  presented  themselves,  and 
we  were  at  fiiult.  It  was  necessary  that  we  should  determine  our 
position,  and  we  came  down  nearly  to  the  earth,  and,  to  our  great 
surprise,  found  ourselves  at  Sevenoaks,  in  Kent,  having  recrossed 
the  Thames.  We  had  moved,  then,  diametrically  opposite  to  the 
direction  of  the  wind  on  starting,  and  with  great  velocity  too ;  for 
on  passing  below  the  clouds  we  were  moving  as  when  we  left  the 
earth,  so  that,  landing  at  Sevenoaks,  we  seemed  to  have  come  from 
the  direction  of  the  South  Coast.  It  is  impossible  to  say  how  far 
we  had  been  into  Sussex,  or  if  we  had  been  as  far ;  but  the  Marqiiis 
of  Camden,  on  whose  estate  we  landed,  said  we  were  coming  as 
from  Hastings  all  the  time  he  was  watching  the  balloon. 

The  temperature  of  the  air  on  starting  was  46^*5 ;  it  decreased  to 
41°-7  at  1000  feet,  to  87°-5  at  2000  feet,  and  to  82^  nearly,  between 
the  heights  of  8500  feet  and  4500  feet ;  it  then  changed  to  increase, 
and  was  86''  at  5000  feet ;  it  fell  again  to  32^,  nearly,  at  6500  feet, 
but  then  increased  to  40°  at  7500  feet ;  it  then  decreased  to  38^ 
at  9000  feet,  and  increased  to  86°'5  at  the  height  of  11,000  feet. 
On  descending,  the  temperature  increased  to  46°  at  10,000  feet, 
remained  without  change  for  8000  feet,  then  decreased  gradually 
to  4ff  at  2000  feet,  increased  to  41°7  at  1000  feet,  and  to  46°  on 
the  ground. 
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Whilst  we  remained  at  11,000  feet  higb,  the  temperature  in- 
creased from  36°-5  to  39°0 ;  at  10,000  to  3000  feet  it  was  7°  to 
8°  higher  than  at  the  same  height  on  ascending;  at  1000  feet 
and  at  less  heights  the  temperature  was  the  same  ascending  and 
descending. 

The  temperature  of  the  dew-point  was  3°  to  4^  below  that  of 
the  air  at  the  time  of  starting :  this  difference  continued  almost 
unchanged  to  the  height  of  1500  feet ;  it  then  decreased,  and  at 
8800  feet  the  fog  was  wetting,  and  the  two  temperatures  were 
nearly  alike ;  abore  4000  feet  they  separated  to  the  amount  of  8^ 
to  4^ ;  at  7000  feet  they  were  again  near  to  each  other ;  above  this 
they  separated  to  12^  at  the  height  of  11,000  feet.  On  descending 
the  air  was  much  drier  than  on  ascending :  the  temperature  of  the 
dew-point  did  not  approach  that  of  the  air  till  the  height  of  2000 
feet  was  reached.  The  distribution  of  the  clouds,  and  the  amount 
of  vapour  in  the  air,  were  much  less  over  the  county  of  Sussex 
and  south  part  of  Kent,  than  over  the  river  Thames  and  the 
county  of  Essex  near  to  it. 

In  a  cubic  foot  of  air  on  the  ground  there  were  2|  grains  of 
water ;  in  the  cloud  about  2  grains,  and  above  the  cloud  about 
1  grain. 

The  humidity  of  the  air  increased  from  the  ground  to  the  centre 
of  the  cloud,  where  it  was  all  but  saturated ;  and  decreased  rapidly 
above  the  clouds,  where  it  was  very  diy. 

No  ozone  was  detected  by  Schonbein's,  Moffat's,  or  Lowe's  teat* 
papers  or  powder,  during  the  time  the  balloon  was  in  the  air. 

The  lines  of  the  solar  spectrum  were  very  numerous  and  well 
defined ;  the  spectrum  itself  was  very  long. 

On  Mr.  Coxwell  finding  himself  at  Sevenoaks,  and  having  been 
much  nearer  the  south  coast,  he  decided  upon  not  reascending ; 
for  had  he  proceeded  without  taking  the  precautionary  dip,  we 
might,  and  probably  should,  have  found  ourselves  over  the  Channel, 
without  the  power  of  keeping  the  balloon  from  the  water ;  and 
he  did  not  think  it  prudent  to  ascend  again. 

The  results  of  this  ascent  are  remarkable :  they  establish  the 
prevalence  of  totally  opposite  currents  of  air  within  two  miles  of 
the  earth ;  as  also  temperatures  of  the  air,  at  heights  exceeding 
a  mile,  actually  higher  than  on  the  earth,  at  heights  where  usually 
it  is  more  than  30°  less. 


TOL.  u. 
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LAVil.  FareeoitB  of  ihs  earning  Seoion. 
By  Lieut.-Col.  Hkkbt  Attstbn. 

The  author  has  studied  the  weather-tjrpe  that  haa  preyailed  in 
the  equinoctial  periods,  and  hence  infers  the  weather-period  of  tha 
subsequent  seasons. 


LXYin.  FoteeatUoftheeonhnffaummer. 
By  T.  Dtr  BoitulY,  Esq. 

Mb.  Du  Boulat  addressed  the  Society  in  reference  to  the  weather 
which,  in  his  opinion,  will  prerail  during  the  coming  summer,  his 
inference  being  deduced  from  the  characteristics  of  the  weather 
at  the  yemal  equinox. 


SUNDET  NOTES. 


28.  '*  Cauiet  whieh  may  bring  about  a  Fall  or  a  Sue  tA  ikS 
Barometer*. — As  heat  produces  rarefaction,  a  sudden  rise  of 
temperature  in  a  distant  quarter  may  affect  the  weight  of  the  lit- 
mosphere  over  our  heads,  by  producing  an  atrial  ciuMnt  omtwardai 
to  supply  the  place  of  the  Ughter  air,  which  has  moved  from  its 
former  position,  in  which  case  the  barometer  will  fjEdl.  Kow  such 
a  movement  in  the  atmosphere  ia  likely  to  bring  about  an  inter- 
mixture of  currents  of  air  of  different  temperatures,  and  from  this 
intermixture  rain  is  likely  to  result. 

.  *'  On  the  other  hand,  as  cold  produces  condensationi  any  sudden 
fall  of  temperature  causes  the  column  of  air  over  the  locality  to 
contract  and  sink  to  a  lower  level,  whilst  other  air  rushes  in  urom 
above  to  supply  the  void,  and,  accordingly,  the  barometer  rises. 
Should  this  air,  as  often  happens,  proceed  from  the  northj  it  will 
contain  in  general  but  little  moisture,  and  hence,  on  reaching  a 
warmer  latitude,  will  take  up  the  vapour  of  the  air^  so  that  orjr 
weather  will  result. 

"  It  is  c[eneral1  V  observed  that  wind  causes  a  fall  in  the  instru- 
ment ;  and,  indeed,  in  those  greater  movements  of  the  atmost>her# 
which  we  denominate  storms  or  hurricanes,  the  depression  is  so 
considerable  as  to  forewarn  the  navigator  of  his  impending  danger. 
It  is  evident  that  a  draught  of  air  in  any  direction  must  duninish 

«  ri^aDMib0iiy,F.B.S.,«*OiiOliiiuU«." 


the  weight  of  the  colonm  oyerhead,  and  consequently  cause  the 
merouiy  in  the  barometer  to  sink. 

"  The  connexion,  therefore,  of  a  sinking  of  the  barometric  co- 
lumn with  rain  is  frequently  owing  to  the  wind  causing  an  inter- 
mixture of  the  aerial  cunrents,  which,  by  their  motion,  diminish  the 
weight  of  the  atmosphere  over  our  heads ;  whilst  a  steady  rise  in 
the  column  indicates  the  absence  of  any  great  atmospheric  changes 
in  the  neighbourhood,  and  a  general  exemption  from  those  causes 
which  are  apt  to  bring  about  a  orecipitation  of  vapour.'*— Ns- 
attSTTi  AKD  Zamb&a,  ^moHte  an  Meteorolopcal  Imtnmenti. 


24.  Mr.  Qhi9her'9  JSleventh  Balloon  Meeni  fir  Seientifio 
Pmrpofoty  June  26M,  1863. — ^The  place  of  ascent  on  this  occaaioa 
was  Wolverhampton.  The  morning  was  fine,  with  very  light  aira 
and  a  clear  blue  sky,  giving  every  promise  of  an  eas^  ascent ;  but 
towards  nooncloudsgathered,someof  a  dark, threatening  character, 
and  the  wind  increiMed  in  strength.  At  one  o'clock  the  sky  was 
overcast  with  high  clouds,  and  the  wind  was  strong. 

Five  bags  of  sand  were  parted  with  at  the  last  moment,  to  in^ 
sure  dearin^  adjacent  buildings.  This  loss  of  weight  caused  the 
balloon  to  rise  quickly,  and  its  want  was  afterwards  severely  felti 
.  The  earth  was  left  at  1^  3"  p.m.  ;  at  V  7"  the  height  of  2000 
feet  was  reached;  at  1^  IS"",  above  8000  feet ;  at  1*"  17™,  10,000 
feet;  at  1^  26%  15,000  feet ;  the  balloon  then  rose  gradually  to 
about  four  miles  and  a  quarter  at  1*^  55"^. 

The  descent  was  begun  at  2^  8"",  when  20,000  feet  from  the 
earth;  at  2^  13",  above  16,000  feet;  at  2"*  17",  10,000  feet;  at 
2*'  22"",  5000  feet ;  and  on  the  ground  at  2^  28". 

Before  starting,  the  t^nperature  of  the  air  was  66^ ;  it  decreased 
rapidly  on  leaving  the  earth ;  was  54^  at  3000  feet  high ;  49^  at 
4000  feet ;  41°  at  one  mile ;  30°  at  two  miles ;  and  up  to  this 
time  every  succeeding  reading  was  less  than  the  prece<mig ;  but 
here  the  decrease  was  checked,  and,  while  passing  from  two  to 
three  miles,  the  temperature  at  first  increased  to  32°,  then  de- 
creased to  29°.  A  second  increase  followed ;  and  at  the  height 
of  three  miles  and  a  quarter  the  temperature  was  35°.  A  rapid 
decrease  then  set  in,  and  at  three  miles  and  a  half  the  tempera> 
ture  was  22°.  From  this  time,  till  the  height  of  four  miles  waa 
reached,  the  temperature  varied  frequently  between  22°  and  18° ; 
and  at  the  height  of  four  miles  and  a  quarter  the  lowest  tempera* 
ture  took  place,  viz.  17°.  On  descending,  the  temperature  in- 
creased to  26°  at  the  height  of  23,000  feet ;  and  then  to  32°  at 
the  height  of  four  miles.  It  then  decreased  9°  in  one  minute,  to 
23°.  It  continued  at  this  value  for  some  time ;  then  increased 
slowly  to  29°  at  19,000  feet,  and  continued  almost  constant  for  a 
space  of  2000  feet ;  then  increased  to  32°  at  15,000  feet,  and  was 
then  32°  or  33°,  almost  without  variation,  during  the  snow-storm 
which  we  experienced  from  13,500  feet  to  10,000  feet  high,  when 
an  increase  set  in.  At  5000  feet  the  temperature  was  41°,  and 
66°  on  the  eround. 

q2 


210      PBOCEEDIKOS — BRITISH  HETSOBOtOGICAL  800ISTT. 

Some  clouds  were  reached  at  1*"  9" ;  at  P  16"  a  very  faint  sun 
was  seen ;  and  it  was  expected,  as  usual,  that  its  brilliancy  would 
increase  and  that  clear  blue  sky  would  be  seen.  At  this  time  the 
sighing  of  the  wind  was  heard — or  rather  moaning,  as  preceding 
a  storm ;  and  this  continued  some  time,  and  is  the  first  instance 
that  either  Mr.  Coxwell  or  myself  has  heard  such  a  sound  at  the 
height  of  two  miles.  It  seemed  to  be  caused  from  conflicting 
currents  beneath  the  balloon.  At  1^  17*"  some  fine  rain  fell ;  at 
1^  17i"  a  river  could  just  be  seen ;  a  few  seconds  after,  a  cloud  was 
entered.  At  1^  20°"  again  enveloped  in  dry  fog ;  at  1^  29*  there 
were  faint  gleams  of  light  for  a  short  time,  and  then  all  was 
closed  up  again.  At  1*  36"  the  fog  was  wetting ;  at  1^  87"  a  dry 
fog  was  entered ;  at  1^  40"  the  sun  was  just  visible,  but  for  the 
most  part  cut  off  by  the  bfdloon.  At  1**  41"  again  in  fog,  which 
continued  more  or  less  prevalent  till  1^53",  when  above  four 
miles  was  reached. 

At  the  highest  point  reached,  above  four  and  a  half  miles,  the 
sky  was  very  much  covered  with  cirrus  clouds ;  the  sky,  as  seen 
between  them,  was  of  a  very  faint  blue  as  seen  from  below  through 
a  moist  atmosphere ;  we  were  above  clouds.  Owing  to  the  thick 
and  murky  atmosphere,  there  were  no  fine  views  or  forms,  or 
anything  picturesque,  but  all  was  confused  and  dirty-looking. 

At  2**  3",  on  descending,  even  the  faint  sun  was  lost,  and  fog  re- 
entered, and  a  decline  of  9°  of  temperature  in  little  more  than  a 
minute  experienced.  At  2*^6"  there  were  faint  gleams  of  light; 
fog  both  above  and  below,  but  not  near  us.  At  2"  7"  large  drops 
of  water  fell  from  the  balloon,  covering  my  note-book ;  the  next 
minute  enveloped  in  fog,  which  became  very  thin  at  2*^  14".  At 
2*^  14"  rain  fell,  pattering  on  the  balloon ;  this  was  shortly  suc- 
ceeded by  snow,  and  for  the  space  of  nearly  4000  feet  a  snow-storm 
was  being  passed  through ;  there  were  many  s|)iculie  and  cross 
spicuke,  witn  snow-crystals,  small  in  size,  but  distinct ;  there  were 
few,  if  any,  flakes ;  as  the  balloon  descended,  the  snow  seemed  to 
rise  above  it. 

The  state  of  the  lower  atmosphere  was  most  remarkable ;  Mr. 
Coxwell  had  never  seen  it  so  murky  before  when  far  from  a  town ; 
it  was  of  a  brownish-yellowish  tinge,  and  remarkably  dull.  Her- 
8chell*B  actinometer  was  taken  up :  the  sun  shone  on  it  once  only 
at  four  miles  high :  the  reading  increased  9  divisions  only  in  a 
minute  ;  on  the  ground  at  11^  a.m.  it  increased  33  divisions  in  a 
minute.     The  place  of  descent  was  about  eight  miles  from  Elv. 

The  readings  from  a  new  barometer  for  observations  at  nigh 
elevations  only,  were  always  coincident  with  those  of  a  standard 
barometer. 

Sounds  were  heard  at  a  height  exceeding  four  miles. — Times. 
1863,  July  2. 

25.  Mr.  Glaisher'w  Twelfth  Balloon  AMcent  for  SeienHfie  Fur^ 
poees,  July  12, 1863.— The  earth,  from  the  grounds  of  the  Crystal 
Palace,  was  left  at  4*^  55",  the  sky  being  covered  with  cirrus  and 
cirro-stratus  clouds,  and  the  air  in  very  gentle  motion. 
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The  balloon  commenced  moving  to  the  W.  till  4*  59  J",  when  in 
a  moment  it  came  under  the  influence  of  a  north  wind  and  moved 
almost  due  Bouth,  the  balloon  being  2400  feet  high.  On  de- 
scending, when  at  the  height  of  about  2400  feet,  an  east  wind  was 
encountered,  being  the  same  height  at  which  it  was  lost  at  6  o'clock. 
The  balloon  traveUed  at  the  rate  of  about  fifteen  miles  per  hour,  at 
elevations  varying  from  1000  to  2000  feet. 

The  temperatu^,  at  the  time  of  leaving,  at  the  Boyal  Observa- 
tory was  76i° ;  at  the  Crystal  Palace,  74° ;  in  the  balloon  at  8600 
feet  high,  at  5*  4",  it  declined  to  69°.  A  warm  current  was  then 
entered,  the  temperature  increasing  to  61°*5,  and  decreasing  to 
(HOP  at  the  height  of  4300  feet.  On  descending  to  repeat  these 
observations,  it  was  found  that  all  temperatures  down  to  3000  feet 
were  nearly  5°  his/her  than  at  the  same  height  on  ascending.  At 
6200  feet  high,  the  temperature  at  6^  28''  was  52^° ;  in  half  an 
hour  the  temperature  fell  from  P  to  2^.  At  900  feet  and  2000 
feet,  at  7^  20",  the  temperature  varied  from  63°  to  65^  and  was 
68^°  on  reaching  the  ground  at  G-oodwood,  at  8*  60".  The  tem- 
perature at  Greenwich  at  this  time  was  64°,  and  at  Brighton  68°. 

The  currents  of  air  on  this  occasion  were  remarkable ;  there  was 
no  transition  state  from  one  to  the  other:  the  stratum  of  air  moving 
from  the  north  must  have  been  in  contact  with  that  from  the  east. 
After  nearing  Horsham,  the  north  wind  must  have  been  com- 
pounded with  some  west.  Frequently,  when  near  the  south  coast, 
the  smoke  was  moving  in  a  different  direction  to  the  balloon ;  at 
Arundel  it  was  moving  in  the  opposite  direction. 

At  the  fioyal  Observatory,  the  horizontal  movement  of  the  air 
between  the  hours  of  5  and  9  was  at  a  rate  less  than  two  miles  an 
hour ;  while  during  3|  hours  the  balloon  had  passed  between  sixty 
and  seventy  miles. 

A  similar  result  was  shown  last  year  in  Mr.  Coxwell's  rapid 
journey  from  Winchester  of  seventy  miles  in  sixty-five  minutes, 
while  the  anemometer  at  Greenwich  registered  fourteen  miles  only. 

The  atmosphere  was  thick  and  misty ;  very  distant  objects  were 
invisible ;  ana  the  earth,  not  being  lighted  up  by  the  sun  at  all,  was 
dull.  The  fact  of  clouds  reaching  to  four  miles  high,  where  the  tem- 
perature of  the  dew-point  must  be  some  degrees  below  zero,  as  in 
the  preceding  ascent  (implying  the  presence  of  very  little  water ; 
•yet  there  was  enough  in  both  cases  not  only  to  be  visible,  but  to 
exclude  everything  beyond  them) — ^this  fact  is  important,  and  in- 
dicates that  our  theory  of  vapour  must  be  reconsidered.  The 
bidloon  descended  at  G^dwood  Park. — IHme^,  1863,  July  16. 

26.  Mr.  Olaisher'M  Thirteenth  Balloon  Awent  for  Scientific  Fur- 
poietf  1863,  July  21. — The  earth,  from  the  Grvstal  Palace  grounds, 
was  left  at  4^  5*2"  p.k.  In  10  seconds  the  balloon  was  in  mist,  and 
in  20  seconds  on  a  level  with  the  clouds,  which  were  entered  at 
the  height  of  1200  feet  at  4^53".  At  2200  feet  thin  rain  was 
passed  out  of;  and  at  the  height  of  2500  feet  the  surrounding 
clouds  were  very  white,  rendering  it  difficult  to  read  those  thermo- 
meters which  had  ivory  scales.     On  passing  through  the  lower 
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stratum  of  white  clouds,  another  stratum  of  dai^er  clouds,  at  a 
considerable  height  abore  the  balloon,  was  observed.  The  clouds 
below  were  moving  in  a  different  direction  to  the  balloon.  At  the 
height  of  1100  feet,  heavy  rain  was  falling  upon  the  earth,  but  none 
upon  the  balloon.  At  2700  feet  the  balloon  was  in  a  dry  toe ;  at 
2600  feet  in  a  wet  fog ;  and,  600  feet  lower  down,  very  fine  drops 
of  rain  were  falling,  and  the  clouds  beneath  were  blaok.  From  the 
existence  of  the  two  strata  of  clouds,  it  would  seem  to  be  an  esta- 
blished fact  that  whenever  rain  is  filing  from  an  overcast  sky, 
there  is  a  second  stratum  above. 

The  temperature  of  the  air  before  leaving  was  61^° ;  at  1000  feet 
high,  59"" ;  at  2500  feet  it  decreased  to  64'' ;  at  2000  feet,  55^ ;  at 
1400  feet,  66°  ;  at  700  feet,  6P ;  at  8000  feet,  62*^ ;  at  600  feet, 
61^"^ ;  at  1800  feet,  67"^ ;  at  500  feet,  again,  61|.  The  temperature 
of  the  dew-point  was  only  half  a  degree  below  that  of  the  air  at 
starting ;  2^  lower  on  entering  the  cloud,  which  increased  to  8°  on 
rising  above  it.  Bain-drops  became  smaller  and  smaller  as  the 
balloon  ascended. 

The  direction  of  the  wind  on  starting  was  8.  by  E. ;  at  2000  feet, 
S.W.  At  2300  feet,  the  clouds  moved  with  great  velocity,  in  a 
different  direction  to  that  of  the  balloon ;  at  1800  feet  the  baQooQ 
seemed  to  be  goinj^  backward. 

The  journey  of  twenty-five  miles  was  performed  in  about  68 
minutes.  The  horizontal  movement  of  the  air,  during  the  samci 
time,  at  Greenwich  was  about  six  miles. 

The  place  of  descent  was  five  miles  from  Waltham  Abbey. — 
D»%  Telegraph,  1863,  July  24. 

27.  Mr,  QlaUker'i  Ihurieenik  Balloon  A$oeHi  for  8eim^^ 
Furpoaes,  August  31,  1863. — ^This  ascent  was  made  from  New- 
castle. The  earth  was  left  at  6^  12"* ;  in  one  minute  the  balloon 
was  350  feet  high ;  at  6^  16",  1800  feet ;  at  6^  17*,  2600  feet ;  at 
6^  21"  one  mile,  and  ten  minutes  afterwards  one  and  three-quar* 
ters  mile  was  reached. 

The  temperature  of  the  air  on  the  eround  was  64° ;  at  400  feet 
high,  66°.  At  the  height  of  one  mile  the  temperature  was  40^. 
The  lowest  temperature  obtained  was  88^^  at  6^  26".  On  the 
earth,  soon  after  the  car  touched  the  ground,  at  7^  16",  the  tempe- 
rature was  63^^. 

On  the  ground,  before  starting,  the  water  in  the  air,  in  the  in- 
visible shape  of  vapour,  was  6  grains  in  a  cubic  foot ;  at  1000  feet 
4 grains ;  at 2600 feet, 8 grains;  at 5000 feet, 2 grains ;  andli  grain 
at  the  highest  point. 

.  The  degree  of  humidity,  considering  air  saturated  as  100,  was 
77  on  the  ground ;  87  in  the  thin  cloud  first  met ;  decreased  to  60 
at  the  highest  point ;  generally  increased  on  descending  to  100,  or 
saturation,  in  cloud. 

At  6*"  29"  50^  a  rainbow  was  seen,  extending  from  the  cumuli 
clouds  below  to  the  upper  douds.  At  6^  82"  8(^  a  second  rainbow 
was  seen  upon  the  clouds  below. 

Leeking  towavdfl  the  B.,  the  higher  elouds  w«r«  eolouved  brawn; 
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tiie  next  layer  bluish  black ;  the  third  layer  firom  the  top  was 
darker  bluish  black ;  the  fourth  thin  layer,  of  white  cumuli 
stratus ;  the  fifth  was  greenish,  resting  on  a  bed  of  greyieh- white, 
rocky  cumuli  forming;  the  base  of  all. 

Looking  in  opposite  directions,  there  was  a  difference  in  the 
BumerouB  tints. 

At  a  different  elevation  the  clouds  were  of  a  deep  greenish 
Uue,  then,  next  below,  a  bluish  black,  then  green,  with  greyish 
ill-defined  douds  at  base. 

The  descent  was  made  at  7*^  5">,  near  Leamside  Junction. 


28.  Mr.  GOmiher's  Fifteenth  BaUoon  AMemtfar  SeUwHfte  iW- 
jMMf,  Apfomdar  28, 1868. — On  leaving  the  earth  at  Wolverhamp. 
wn,  the  sl^  was  cloud3r,  with  the  wind  S.  W.,  varying  to  W.S.  W. 
At  the  height  of  a  mile,  although  no  clouds  had  been  passed 
through,  a  general  layer  of  clouds  was  below,  and  clouds  were  very 
high  above.  On  passing  above  two  miles,  two  distinct  layers  of 
douds  could  be  seen  below,  and  dense  clouds  still  above. 

Mist  was  seen  rising  vertically  from  the  earth,  and  smoke  from 
towns  and  villages,  to  the  height  of  a  mile,  but  with  very  little 
horizontal  motion. 

The  balloon  left  at  7*^  43* ;  in  two  minutes  it  was  500  feet  above 
the  earth,  1000  feet  at  7**  47"^,  2000  feet  at  7"*  62»,  two  miles  at 
8^  80",  about  two  and  a  half  nules  from  8^  45""  to  9^  8"",  near 
two  and  three-quarters  miles  from  9*"  15"  to  9**  23",  and  the  highest 
point,  three  and  a  half  miles,  at  9^  33"'. 

He  ground  was  reached  at  Temple  Briren,  six  miles  from  Slea- 
ford,  at  10*30*. 

The  temperature  of  the  air  on  the  ffround  had  increased  from 
48^  at  7*  to  48°  at  7*  48",  when  the  balloon  left  ;  it  then  declined, 
being  45''  at  100  feet,  40°  at  300  feet,  84°  at  one  mile,  27°  at  one 
and  a  half  mile,  21°  at  two  miles.  A  quick  decline  then  took 
place,  the  thermometer  reading  12°  at  two  and  a  half  miles,  at 
which  height  the  temperature,  during  15  minutes,  varied  from 
17^°  to  14°,  and  then  suddenly  decreased  3°  in  two  minutes,  which 
was  sensibly  frit.  On  passing  above  two  and  a  half  miles,  the 
temperature  varied  from  16°  to  just  about  0°. 

On  descending,  the  temperature  varied  from  7°  to  15^  at  two 
miles  and  three-quarters,  between  9^  86*  and  9^  52* ;  it  was  35° 
at  one  mile,  40°  at  8000  feet,  50°  at  about  1000  feet,  and  58°  on 
theground. 

The  temperature  of  the  dew-point  on  the  ground  was  44° ;  at 
2000  feet  high,  85°;  at  one  mile,  25°;  at  two  miles  and  a  half, 
varying  between  20°  and  12°,  being  at  times  the  same  as  the  tem- 
perature of  the  air.  Above  this  level  the  dew-point  decreased  to 
lOP  below  sero ;  the  air  was  not  saturated,  but  apnroached  more 
9Mrly  to  that  state  than  is  usually  the  case  at  such  an  elevation. 
On  Tearhing  the  ground,  the  temperature  was  46°. 

There  was  no  opportunity  of  reading  Herschell's  actinometer 
in  the  balloon  till  9^  4*,  when  the  increase  in  one  minute  with  a 
bright  sun  was  five  divisions.     This  resxdt  was  obtained  again  at 
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£^8".  The  increase  was  seven  or  eight  diyisions  occasionAllTy 
between  9^  29"  and  9**  49™.  At  lO**  7"  it  was  twenty  dirisions  m 
a  minute ;  at  10"  19"*,  twenty-five  divisions ;  and  on  tne  ground,  at 
lO*"  45",  forty-eight  divisions. 

On  this  occasion  a  blackened-bulb  thermometer,  as  delicate  as 
the  shaded  thermometers,  was  used,  and  so  placed  as  to  be  full  in 
the  rays  of  the  sun.  The  readings  of  the  two  thermometers  were 
identical  till  9^48"^,  when  faint  gleams  of  the  sun  caused  the 
black-bulb  to  read  4^  above  that  of  the  air ;  on  leaving  these,  it 
fell  to  that  of  the  air.  Paint  gleams  falling  on  it  occasionally 
caused  an  increase  of  2^  or  3^.  On  reaching  the  height  of  three 
miles  and  above,  the  sun  shone  brightly ;  the  olacken^-bulb  ther- 
mometer read  from  2^  to  4^  only  in  excess  of  the  shaded  tlier- 
mometer.  On  reaching  the  ground  this  excess  had  increased 
to  30°. 

Ozone-papers,  by  Mr.  Lowe,  of  different  preparations,  were 
abundantly  spread  about  the  rigging,  and  were  not  coloured  at  all 
throughout  tne  journey.  Ozone-powders,  by  Mr.  Lowe,  made  of 
wheat-starch  and  iodide  of  potassium,  mixed  three  months  ago, 
were  slightly  tinged  when  first  exposed,  and  were  unchanged  at 
the  height  of  one  mile ;  they  then  increased  in  colour,  and  con- 
tinued to  increase  till  noticed  at  9*^  57"*,  when  they  were  as  dark 
as  four  on  a  scale  of  ten. 

The  descent  on  this  occasion  was  a  very  rough  one,  owing  to 
the  high  wind.  .___.« 

29.  Ilr,  Glaisher't  Sixteenth  Balloon  Ascent  for  Scientific  Pur- 

CM,  October  9, 1863. — The  earth  was  lefb,  from  the  Crystal  Pa- 
s  Ghirdens,  at  4^  29^ ;  in  4  minutes  2500  feet  was  reached ;  at 
4>'  38"  the  height  was  5400feet ;  at  4"43"*,7100  feet,  London  Bridge 
being  directly  under  the  balloon.  At  6^  the  height  of  8600  feet 
was  reached,  and  a  higher  point  afterwards,  but  it  was  too  dark 
to  read  the  instruments.     The  ground  was  reached  at  6*  40". 

At  starting,  the  temperature  was  54^^ ;  at  5600  feet,  at  freezing ; 
at  7200  feet,  29^'' ;  44^''  at  1600  feet,  and  26°  at  8600  feet. 

The  air  was  moderately  dry  at  starting,  and  generally  con« 
tinned  so ;  but  at  times  spaces  were  passed  through  which  were 
very  moist,  but  without  visible  vapour. 

The  healths  of  our  Queen,  the  Emperor  of  Austria,  and  the 
President  of  the  United  States,  were  drunk  at  the  height  of  7000 
feet.  At  this  height  the  whole  of  London  was  distinctly  seen. 
The  Bank,  Newgate,  and  other  large  buildings  directly  under  the 
balloon,  were  seen  in  such  detail  that  their  ground-plans  might 
have  been  drawn. 

The  whole  of  the  scene  was  surmounted  by  a  canopy  of  blue, 
the  sky  being  quite  clear  and  free  from  cloud  everywhere,  except- 
ing near  the  horizon,  where  a  circular  band  of  cumuli  and  stratus 
clouds,  extending  all  round,  formed  a  fitting  boundary  for  such  a 
scene. 

The  descent  was  at  Pinton  Orange,  on  the  borders  of  Hertford* 
shire  and  Bedfordshire. 
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Climate  of  Hast  Tropical  Africa.    By  Joro  Kibk,  Esq.,  M.D. 

(of  Dr.  LinsaBTOifs'a  Zambesi  Expedition).    Beceived  Junp 

.1864.     Communicated  by  F.  Qaltow,  Esq.,  F.E.S.,  Foreign 

Secretary. 

I  ssin)  a  few  meteorological  Tables,  to  show  you  th^  sort  of  dimate 

we  have  been  in.    So  far  as  they  go,  I  have  confidence  in  them. 

The  instruments  were  excellent  and  carefully  rated,    The  present 

Tables  would  bear  much  extension.    They  were  compiled  in  thi 

bush  for  a  particular  purpose,  and  1  bare  not  again  gone  oyer  mj 

journals  to  fill  up  the  bluiks.    In  all  c^ses  the  index  eeror^  hare 

been  allo^red. 

The  barometric  obseryations  were  made  with  great  care.  In 
sudi  parts  barometers  are  extremely  awkward  instruments ;  but 
the  boiling-point  is  yery  rough,  and  for  the  gradient  of  a  riyer 
almost  useless.  In  the  abnormal  states  of  the  air,  with  unknown 
lower  stations,  I  felt  sure  that  with  different  forms  of  inatniment 
errors  of  600  feet  may  be  accumulated. 

In  w<»^ku^f  up  the  results  many  formube  have  been  comfar^d; 
but  none  equal  fqr  extreme  accuracy  the  Tables  of  Boib^ai^  MofP 
elaborate  calculations,  I  feel  snre,  often  give  worse  {lesnll*. 
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Far  tension,  dew-point,  and  humidity  the  Cape  Observatoiy 
tables  have  been  employed,  being  very  accurate.  The  risk  is  di- 
imnished  of  error  from  working  out  in  detail  the  full  formulse ;  but 
I  question  whether  we  have  the  elements  for  some  of  the  abnormal 
itates  of  air  met  with ;  and  possibly  other  disturbing  causes  should 
be  allowed  for,  which  are  not  needed  at  the  ordinary  condition. 

Besides  the  absolute  height  of  Nyassa,  I  have  the  heights  of 
each  of  the  main  rapids  along  the  line  of  descent. 

Table  I.  The  observations  here  reduced  were  made  at  Tete,  on 
the  Zambesi,  distant  250  miles  from  its  mouth,  and  from  200  to 
800  feet  above  the  sea-level. 

No  continuous  coast-range  shuts  it  out ;  but  several  hills,  such 
aa  those  of  Lupata,  from  400  to  600  feet  high,  lie  scattered  in  the 
intervening  space. 

Being  our  d^t  for  spare  goods  at  rain-times,  I  spent  from 
two  to  three  weeks  at  Tete,  and  made  careful  series  of  observa- 
tions, which  have  been  employed  to  check  those  made  under  our 
guidance  by  two  intelligent  Portuguese  officers,  with  expedition- 
instruments  to  which,  as  in  other  cases,  have  been  applied  the 
necessary  index-errors.  At  the  same  time  that  I  was  satisfied  of 
the  accuracy  of  the  thermometric  observations,  I  was  lead  to  reject 
the  barometric  from  errors  of  reading  which  seemed  to  vitiate 
them  in  many  places. 

In  this  Table  each  month  is  faHlj  represented  by  daily  observa- 
tions, chiefly  in  1869. 

The  first  column  shows  the  rain-fall,  and,  with  the  foot-note, 
contains  all  the  accurate  matter  in  my  possession  on  this  subject. 
The  gauge  was  placed  at  1^  foot  above  the  ground.  Under  these 
circumstances,  at  Tete  the  amount  varies  from  83*56  inches  to 
47*28  inches  in  ordinary  seasons. 

The  first  showers  fall  in  October,  but  hardly  affect  the  rivers, 
which  show  the  first  rise  in  the  Jlrst  week  of  November :  this  is 
due  to  local  rains,  and  frequently  is  of  temporary  duration,  the 
steady  rise  of  level  not  taking  place  until  JDeemnher. 

The  rains  of  November  are  heavy,  accompanied  with  thunder, 
but  do  not,  like  those  of  January  or  later  in  the  season,  last  long. 
In  !^bruary  or  March  the  highest  level  has  been  reached  by  the 
rising,  and  from  that  time  they  commence  to  subside.  The  abso* 
hite  height  of  the  river  depends  on  the  amount  of  obstruction  to 
its  free  escape  below :  thus  a  rise  at  Kebrabaisa  of  80  feet  occurs 
where  limited  to  a  narrow  gorge  between  high  perpendicular  rocky 
iliffa  I  at  the  same  time  at  Tete  the  river  will  not  exceed  its  iow<?i 
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water  level  more  than  20  feet,  and  will  be  much  nnder  that  below 
Lupata,  where  it  flows  in  a  wide  channel  five  miles  from  bank  to 
bank,  with  a  level  countij  over  which  to  expand,  and  no  barrier 
to  obstruct  its  progress  to  the  sea.     (See  Table  VI.  b.) 

In  May  a  few  showers  fidl,  but  are  hardlj  appreciable  in  the 
gauge.  In  June,  at  Tete,  there  are  the  **  showers  of  the  wheat,"  on 
which  the  success  of  that  crop  much  depends ;  these  are  unknown 
in  the  interior,  but  are  continued,  as  in  August,  in  some  parts  of 
the  coast-range  of  mountains. 

July,  August,  and  September  are  absolutely  rainless  months, 
generally  speaking. 

Columns  2  and  3  show  mean  Tn<iTi"i<i^  and  minima  observations. 
The  latter,  from  the  instrument  being  badly  placed,  perhaps 
hardly  gives  a  low  enough  temperature,  although,  on  checking 
these  with  other  observations  made  at  sunrise,  very  little  difference 
is  observable,  and  Tete,  being  surrounded  by  and  built  on  bare 
rocks,  is  an  exceptional  locality. 

Columns  8  and  4  show  the  highest  and  lowest  temperature  of 
each  month,  and  No.  14  the  difference  in  range  during  the  month. 

Columns  6,  7,  8,  9  are  wet-  and  dry-bulb  observations  made  at 
9  A.M.,  with  deduction  relating  to  the  hygrometric  state  of  the  air 
from  them,  and,  with  a  similar  series  in  Columns  10, 11, 12,  and  18, 
give  the  fullest  view  of  the  climate  in  any  of  the  series  of  Tables. 

While  the  greatest  heat  of  the  year  is  reached  in  November, 
the  greatest  monthly  mean  is  attained  not  until  January,  and  the 
greatest  humidity  in  April,  just  as  the  rains,  which  have  soaked 
into  the  ground,  begin  to  abate,  and  the  temperature  to  diminish, 
lessening  the  capacity  for  moisture. 

The  coolest  month  is  July,  while  the  mean  annual  heat  or  iso- 
therm of  Tete  seems  to  be  80° — ^a  little  in  excess  of  other  parts, 
the  mean  isotherm  of  the  Lower  Zambesi  being  probably  between 
78«and79°. 

Table  II.  These  are  collected  observations  made  at  various  times 
when  in  the  Zambesi  delta.  In  comparison  with  other  parts,  the 
amount  of  moisture  is  greater,  dew  being  deposited  at  all  seasons. 

Tablb  m.  In  different  yean,  while  passing  up  and  down  the 
Shir^  observations  were  accumulated,  which  have  been  thrown 
together  in  this  Table.  The  Shir^  valley  is  open  to  the  S.,  but 
backed  by  a  mountain-mass  in  the  N.,  which,  when  the  sun  has  a 
northern  declination,serves  to  cut  off  much  of  the  heat.  Accordingly 
we  find  that  then  the  temperatures,  and  especially  the  early  ones, 
aie  below  the  average  of  other  parts,  while  the  hot  season  equals 
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that  of  Tete;  although  with  lagoons  and  swamps,  the  amount  of 
moisture  is  not  great,  from  the  mountain  being  in  part  between 
it  and  the  sea. 

Table  IY.  giyes  the  results  of  observations  while  stationed  on 
an  island  in  the  Zambesi  delta  during  July  1858.  Passing,  for 
the  present,  over  the  barometer-colnmii,  Column  2  exhibits  the 
diurnal  variations  of  the  thermometer  at  different  hours  of  the 
day.    Part  of  these  results  are  included  in  Table  II. 

The  temperature  of  the  soil  of  the  island,  at  2  feet  deep,  was 
70^-5. 

Tabub  Y.  The  Bovuma,  a  river  entering  in  lat.  10^  S.  from  the 
W.,  was  twice  visited — ^first,  during  the  rain,  when  in  flood :  it 
waa  then  ascended  40  miles;  and  the  upper  Table  represents 
the  observations  then  made.  During  a  boat-expedition  in  the 
dry  season,  when  we  ascended  115  miles,  the  second  Table  was 
obtained.  In  these  Tables  no  great  difference  is  observed  between 
the  country  in  lat.  10°  S.  and  that  in  lat.  18°,  both  heat  and 
moisture  being  nearly  equal,  while  the  sequence  of  rainy  and  dry 
seasons  is  the  same. 

Table  YI.  A  register  of  the  temperature  of  the  water  of  the 
Zambesi  and  Shir^,  observed  in  the  deep  channel,  was  kept  when 
practicable,  being  entered  twice  daily,  at  sunrise  and  at  8  p.k.^ 
thus  giving  the  maximum  and  minimum.  This  Table  is  the  mean 
of  these,  during  flood,  when  the  mass  of  water  is  great :  the  daily 
variation  was  2°,  and  at  other  times  3°.  In  days  of  excessive  heat 
these  were  exceeded,  but  not  to  any  great  amount,  while  in  dull 
days  the  variation  was  almost  nothing.  These  are  almost  identical 
with  the  monthly  means. 

Table  YU.  A  month  was  spent  at  Sesheke,  a  Makololo  town  on 
the  Zambesi,  above  the  Yictoria  Falls.  Advantage  was  then  taken 
to  ascertain  the  barometric  and  thermometric  states  of  the  air  in 
the  inland  region,  and  considerable  pains  taken  to  obtain  accurate 
results.  Unwilling  to  sacrifice  a  few  thermometric  observations 
which  wanted  the  corresponding  hygrometric  readings,  a  separate 
Table  was  made,  from  which  the  chief  dew-points  and  humidities 
have  been  taken.  The  number  of  single  observations  was  so  small^ 
however,  that  the  results  would  hardly  have  been  appreciably 
affected  even  had  this  precaution  been  neglected. 

The  diminished  humidity  is  the  most  remarkable  point  shown 
by  this  Table :  while  at  Tete  we  have  a  humidity  of  62  and  45, 
here  we  find  only  88  and  22. 
Table  YIII.  shows  the  changes  observed  on  the  Batoka  Plains, 
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which  were  croBsed  when  on  the  way  to  Sesheke,  and  compared 
with  Table  X.,  from  obaervationB  which  were  made  oa  Ae  feturn^ 
while  following  a  route  not  far  off,  although  a  little  fiirther  S.^  and 
nearer  the  Zambesi)  in  a  more  unequal  country. 

-Table  IX.  indicates  the  greatest  cold  experimced  by  tis  i& 
Africa.  Although  the  heights  were  only  8800  feet  aboTe  the  seii 
a  temperature  of  25°  was  once  noticed,  ice  was  aeen^  and  hoar 
frost ;  while  during  the  day  the  air  did  not  become  oppressively 
hot)  and  the  air  at  the  same  time  was  clear  and  dry. 

Table  X.  shows  a  contrast  to  Table  YIIL,  although  ih  H 
region  not  many  miles  distant,  but  at  a  diffidtent  BealM>n.  The 
differences  between  the  wet  and  dry  bulbs  would  cause  me  to 
doubt  whether  the  common  formulie  hold  good  under  these  mi<> 
usual  conditions.  On  one  occasion  there  was  a  difference  of  40^^ 
with  a  dew-point  of  38^*2,  and  in  twenty-four  hours  the  tempera^ 
ture  changed  from  101°  to  55^.  The  surfiice  of  the  soil  was  heated 
to  137^  when  exposed  to  the  sun.  Excessive  change  and  eiiremtt 
dryness  seemed  the  prominent  features  of  this  region  at  this  tima 
of  year  preceding  the  rains. 

Table  XI.  Observations  made  while  descending  the  Zambesi 
from  Sinamane,  where  free  canoe-navigation  commences  after  thd 
Victoria  Falls  to  where  it  is  again  obstructed  by  the  rapids  of  Kebra- 
baisa,  it  heing  posMle  to  force  all  the  intermediate  oneB% 

Table  XII.  Barometrie  Hei^hU, — ^As  a  preliminary  to  obtaining 
barometric  h^ghts  of  various  parts  visited,  observations  weie 
made,  first,  at  an  island  in  the  delta,  where  I  was  stationary  for  ft 
month,  and  again  during  a  similar  period  in  the  centre  of  the 
African  continent,  to  ascertain  the  diurnal  normal  barometric  wave 
and  the  limits  within  which  these  undulations  took  place. 

These  have  been  projected,  in  Table  XII.,  in  a  diagram  (fig.  12)^ 
in  which  the  continuous  line  shows  the  coast-undulations,  and  the 
dotted  line  the  daily  waves  as  seen  in  the  central  region.  They  are. 
taken  from  Tables  IV.  and  YII.,  where  the  accurate  heights  are 
cleared  of  all  Errors  except  those  of  height  above  the  sea^  which  in 
the  observations  made  in  the  delta  will  be  very  small.  While  aifc 
both  places  the  double  daily  wave  is  visible  in  the  coast^region,  it  la 
much  larger  than  in  the  interior.  These  Tables  have  been  used^ 
in  the  reduction  for  the  determination  of  heights,  to  bring  ob^ 
aervations  made  once  daily  to  correspond  with  those  at  the  upper 
station  made  at  different  hours.  In  the  tropics,  where  the  barot-.' 
metric  wave  follows  with  great  regularity,  this  may  with  gieai^ 
advantage  be  done,  and  erron  of  100  feet  eliminated. 
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Table  11.  Mean  Besults  of  Observations  dnriug  various  years 
in  the  delta  of  the  Zambesi. 


6aji. 

9  a.m. 

Noon. 

'     3rji. 

6fjl 

bSL 

Wet- 
bulb. 

bX. 

Wet- 
bulb. 

bi£ 

Wefc. 
biUU 

b3L 

Wei- 
bulb. 

March    

ADiil 

7»-4  • 
68- 
68-     ' 

76-9 

7»7 

sirs 

75-6 

0 
7i-« 

& 

70-8 

0 

0 

7«- 
76-6 

0 

7«-3 
78» 

75« 
79*5 

0 
7»-8 

0 

0 . 

mSt 

Jiule  ......... 

July    

Auguft  

December  ... 

1 

Dew. 

point. 

TTnmi. 

dity. 

Deir- 

point 

Humi- 
ditjr. 

Dew- 
point 

Humi- 
dity. 

Dew- 

point. 

Humi- 
dity. 

Maich    

May  

0 
7i-» 

59- 

747 

96 

9» 
93 

0 

» 

•*•••• 

l\ 

0 

609 
68-« 

68 

0 
679 

7« 

zr^^  ......... 

June  

July    •••■•■••« 

Aoguat  

December  ... 

Tablb  III.  Observations  made  on  board  ship  in  the  river  Shir^i 
between  lat.  18^  to  IT""  40'  S.,  and  long.  SS""  E.  of  Gr. 


6  a.m. 

9  a.m. 

Noon. 

3  p.m. 

6r.M. 

bulb. 

Wet- 

bulb. 

bulb. 

Wet- 

bulb. 

bX 

Wet- 
bulb. 

Diy- 
bulb. 

Wet- 

biOb. 

January 

February    ... 

March    

April 

7?-4 
73-3 
753 
7»-3 
6x*» 

604 

547 

t^ 
63-4 

7»-i 
73-5 

0 
74-1 

73-| 
70*6 

79-« 

7?7 
74-9 

0 

»r« 

U'6 

96.9 

.7-3 

861 

7l-6 
75-^ 
77-1 
764 

|r7 
80*9 

!^' 

819 

0 
7»» 

7«-4 

5^ 

June  

July   

ww«^         ......... 

Auguct  

October  .^..Z 
November  ... 

Dew- 

Humi- 
dity. 

Seir- 
point 

Humi- 
dity. 

Dew- 
point. 

Humi- 
dity. 

January 

February   ... 

March 

April 

e 

71-5 

7*7 
693 

«7 

9» 
90 

0 

73-« 
70*1 

73'3 
71-6 

81 

77 
7« 

77    1 

2b 

68'9 
699 
70- 

6s 

57 
54 
59 
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Table  I  Y.  Observations  in  the  Zambesi  delta,  on  an  island  20  feet 
aboTo  water-level,  lat.  IS''  24'  S. ;  long,  about  85<'80"  E.  of  Gr. 

July  1858. 


Hoiip. 

Barometer 
corrected  for 

index  error 

and  radiation 

to32«. 

Tliermo- 
meter 

bal?). 

Thermo- 
meter 
(wet- 
bulb). 

Dew- 
point 

Humi- 

Tension. 

inohea. 

0 

0 

0 

A.H.4 

6 

30-189 

61-5 
59-6 

6o'9 

6o-4 

»' 

-516 

30*200 

59*1 

59" 

ll 

•500 

8 

3o-»»9 

648 

62-5 

606 

-529 

19 

9 

3o-a3i 

696 

66-2 

63*6 

81 

•588 

21 

lO 

3o*a8a 

70-6 

66-7 

637 

7« 

•590 

13 

Noon. 

30-427 

27 

FOi.  a 

30*182 

12 

3 

30-189 

75-8 

67-2 

60-9 

61 

•535 

22 

t 

30-159 

30-198 

*7 

8 

3o-»i6 

28 

lO 

30-218 

«5 

Mid- 
ni^t 

}    30-194 

6o-2 

60-1 

60^ 

99 

•518 

Night-radiation  by  nine  observatioiui  55%  or  radiation  ^5? 
Mean  temperature  of  soil  at  2  feet  deep  b70°'5 

Table  Y.  On  board  ship,  river  Bovuma^  lat.  10^  S.,  coast- 
region.     26th  Eebruary  to  19th  March,  1861. 


Hour. 

Dry4mlb. 

Wet-bulb. 

Dew-point 

ditj. 

l^nnon. 

Number 

ofObaer- 

Tationa. 

▲.M.6 

Noon. 

F.M.  3 

78-9 
7«-4 
78s 

74-7 
757 
737 
737 

88 

i 

•860 
•888 
.832 
-832 

«5 
II 

'4 
II 

Biver  in  high  flood.    Sky  commonly  clouded ;  heavy  deyrs  and 
frequent  rains. 
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Ifade  on  board  of  the  boat,  river  Boviima,  lat.  10°  S.,  between 
the  coast  and  the  rapids,  115  miles  distant  in  direct  line.  9th 
September  to  10th  October,  1862. 


Hour. 

Bry-bnlb. 

Dew-point 

Homi- 
dily. 

Number 
ofObeer- 

A.M.6 

Noon. 

'•-•2 

77-6 

IV, 

807 

eh 
681 
69*1 
63-6 

SI 

4a 

I 

10 

9 

The  first  shower  of  the  season  fell  on  4th  October.  There 
were  heayj  dews  every  morning,  about  4  a.m.  Sky  dear,  doudless. 
East  wind  blowing  almost  daily. 


Tabi«e  YI.  ▲.  Water  Temperatures  of  Zambesi  and  Shirtf  below  the 
last  Bapids,  in  the  deep  channel,  being  the  Mean  of  a  Maxi- 
mum and  Minimum  Observation  made  daily. 
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75-5 
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71-8 
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I 


8o'9 


I 


i 


846 


The  mean  diurnal  variation,  when  the  rivers  are  in  flood,  is  2^; 
when  low,  8®. 

B.  Periodic  Bise  of  the  Biver,  and  its  height^  at  Tete,  above  low 

water. 

ft.    in. 
1869.  November  4...  Biver  rising  at  Tete. 

1860.  March  12 „  at  its  highest  level  s  18    6 

November  8  . . .  „  rising  at  Tete. 

1861.  Febraary2  ...  „  at  its  highest  level  =21    0 
November  2...  „  rising  in  the  Shir^ 

1862.  March  „  at  its  highest  levd  :=  19    0 
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Taslh  YII.  Obervationa  »t  Sesheke,  Central  Afriisa,  lat.  ir  3. ; 
long.  24f*  £.     16th  August  to  17th  September,  1860. 


Hoar. 

Barometer 
(Aneroid) 

for  index- 
error. 

Thermo- 
meter 

hoS). 

Tension. 

Dew-point 

Humidity. 

Number 

of  Obflerrs- 

tions. 

AM.  I 
lO 

Noon. 

P.M.  I 

lo 
II 

inohet. 
2709 
27*00 
27*03 
27*06 
27-10 
27*11 
27*14 
27-17 
27-10 
27-09 
27-05 
27-04 
27-03 
27-03 
2704 
27-03 
27-04 
27-09 
2703 
27-02 

590 
59-5 

51*2 

5»-4 
53-9 
63-5 
70*6 
74-0 
83-8 
852 
83-8 
871 
85-6 
82*9 

757 
72-1 
68-1 
70-9 

59*9 
652 

**22i 
•252 

•299 
•431 

0 

'37-6 
40-5 

450 
54-9 

55 

33 

22 

4* 

4 
3 
1 
29 
20 
19 
»9 
«3 
«4 
20 
16 
»9 

\i 

«7 

8 

12 

5 

2 
2 

Tablb  Yin.  ObservationB  while  crossing  the  Batoka  Gonntrj, 

lat.  17«8(y  S. ;  long.  26*^-27*^  B.  of  Or. 

Altitude  aboye  sea-level  from  8000-<8800  feet. 

27th  July  to  6th  August*  1860. 


Hour. 

Dry- 

bolk 

Wet- 
bulb. 

Differenee. 

Dew-point 

Humidity. 

Ntnaber 

of  ObMVTft- 

tiont. 

A.11.6 

0 
44* 

3?-. 

g't 

309 

59 

9 

„      9 

«5-4 

5«« 

»4-3 

394 

39 

7 

Noon. 

72-2 

6 

'*! 

73-3 

5»-4 

209 

36-9 

»7 

7 

64*0 

518 

12*2 

45*3 

44 

5 

Lowest  temperature  observed  at  oamp  was 82 

y,  „  „         in  bed  of  streamlet 26 

Highest  temperature  observed  at  oamp    77*8 

Extreme  range    52*8 

Mean  range  19'8 

Thermometer  shaded ^^"^1  Badiation=8°-6 

exposed  to  the  skj  84""?  / 

»2 
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Table  EL.  ObBervationB  while  desoending  the  Zambesi,  from  Si- 
namane  to  Kebrabarea,  lat.  16^-17®  S. ;  long.  2T  to  81°  B.  of  Or. 

7th  October  to  2nd  Noyember,  1860.    Barom.  28*6 in.  to  294 in. 


Hour. 

hSb. 

bolb. 

Differanoe. 

Dew-point 

Humiditj. 

Number 

of  Obeeifft- 

tionik 

A.11.6 

ih 

623 

1-4 

6.% 

61 

5 

9 

«4-4 

71-0 

«3-4 

611 

47 

5 

Noon. 

9ig 

71-8 

ao-o 

606 

34 

4 

F.1I.  3 

913 

7»« 

185 

613 

3« 

5 

Hour. 

Dry-bnlb. 

Number 

of  Obterra- 

tiont. 

A.M.6 

9 
F.M.3 

•    0 
7a-5 

«4-5 
936 

16 
ao. 

* 

■ir-tempentuie. 

Hour. 

Water. 

Nnmber 

of  Obcterra- 

tiona 

▲Ji.  6 
FJI.3 

79» 
«3'5 

«9l 
»7J 

Tempentoxe  of  wmter  of  Zemberi  -8t% 

Tablv  X.  Observations  corresponding  with  above,  made  during 
march  up  the  Zambesi  Valley,  from  26th  June  to  24th  July,  1860. 


Hoar. 

Water. 

Number  of 

Obeerra* 

tiona 

AJi.6 

pji.3 

45« 
7«-3 

*7 
6 

Maximum  80^ 


Minimum . 


40^ 
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Table  XT.  ObservatioiiB  between  the  Victoria  FalLi  and  Sina- 
mane,  crossing  the  Batoka  Hills,  not  fiur  from  the  Zambesi. 
Barom. 29*9 in.  to  264 in. 

28rd  September  to  7th  October,  1860. 


Hour. 

Diy- 
biilb. 

Wet- 
balb. 

Differenoe. 

Dew-point 

Humidity. 

Number 

ofObMr?a- 

tione. 

A.M.  6 

Koon. 

F.il.3 

4-1 

79-8 
930 

9*-8 

0 

6j-8 
61  *z 

0 

i'r'g 
19-1 
33-6 

0 

550 
410 

»7 
«5 

8 
I 

» 
6 

On  Ist  October. 

FJI.3 

lOI'O 

6i*o 

40*0 

3«i 

11 

The  following  morning,  air  in  shade 55 

Minimum  observations...     «5*>  |  ^^^^^  ^^^^ 


Maximum  observations...  j^qqo '^ '--""*"**'^  *-"*""• 
6th  October,  thermometer  placed  under  the  soil  1  ,  g^ 
exposed  to  the  sun 


I 
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LXX.  Ozone  Obtervationg  at  HeUingforM^  Finland, 
B7  E.  H.  JuLnr.  Communicated  by  L.  P.  Casella,  Esq. 
(Extract  from  a  Letter.) 
Thb  papers  I  took  the  liberty  of  sending,  and  which  you  flattered 
me  by  putting  before  the  Meeting  of  the  British  Meteorological 
Society*,  were  all  taken  in  Helsingfors  this  last  winter,  outside  a 
window  at  the  comer  of  a  street  leading  from  the  open  harbour. 
It  was  not  quite  known  to  me  whether  the  thermometer  was  a 
correct  one.  My  instruments  being  in  the  country,  I  could  not  give 
barometrical,  &c.,  obsenrationBy  except  when  by  chance  I  saw  such 
at  a  friend's.  The  observations  that  I  took  last  year,  in  September, 
in  Aix-la-Chapelle,  of  which  I  forwarded  to  you  a  sample,  did  not 
show  any  ozone.  One  thing  allow  me  to  correct.  You  believe 
that  the  papers  had  not,  after  their  exposure  to  the  air,  been 
dipped  into  distilled  water.  But  I  had  done  it,  both  here  as  well 
as  in  Aix-lsrChapelle.  The  next  sheet  following  yours,  already 
received,  I  enclose ;  the  papers  of  which  have  all  been  dipped  into 
distilled  water  after  their  exposure.  The  next  sheets  of  observa- 
tion I  shall  take  with  me  to  show  you  in  London,  in  case  I  go 
there  this  summer. 

I  draw  the  conclusion  from  the  few  winter  months*  observations 
that  I  have  taken,  that  during  the  northern  winter,  as  soon  as  the 
temperature  begins  to  get  warmer,  or  rather  before  the  thermo- 
meter indicates  the  rise,  the  ozone  increases,  and  increases  with 
the  thaw.  But,  as  soon  as  the  thaw  finishes,  the  ozone  does  so 
also ;  yet  it  is  not  so  soon  put  out  of  existence  as  one  might 
suspect  from  its  arrival  with  the  wanner  atmosphere.  The  cold 
air  has  no  appreciable  ozone,  except  ^^^  either  lingers  from  the 
past  warmth  or  forebodes  with  the  barometer  the  coming  thaw. 


LXXI.  Fkotograpkie  Beproduction*  ofMoffnetie  Tradngt  at  Keto 
and  LUhon.    By  Balfoub  Stewabt,  Esq.,  M.A.,  F.B.8. 

Mb.  B.  Stewabt  exhibited  to  the  Society  specimens  of  photo- 
lithographic impressions  of  the  traces  simultaneously  produced  by 
the  magnetographs  at  Eew  and  Lisbon,  and  made  a  few  remarks 
on  some  of  the  peculiarities  which  these  present. 

When  the  publication  of  these  is  complete,  a  set  will  be  pre- 
sented to  the  Society. 

•  Vide  Proc.  Brit.  Meteor.  Soc.  toI.  u.  No.  11.  p.  107. 
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ANNUAL  GENERAL  MEETING. 
1864,  JmsTB  15. 

The  businera  of  the  Ordinary  Meeting  having  terminated,  the 
Annual  General  Meeting  was  held,  and  the  foUowing  Report  of 
the  Council  was  read. 


EBPOET. 

The  foUowing  extracts  are  taken  from  the  Beport  of  the  Astro- 
nomer Boyal  to  the  Board  of  Visitors  of  the  K)yal  Observatory, 
Greenwich,  read  at  the  Annual  Visitation  of  the  Boyal  Observa- 
toiy,  1864,  June  4  :— 

BOTAL  Obsebvatobt. — ^'^  An  important  alteration  has  been 
made  in  the  Magnetic  Observatory.  For  several  years  past, 
various  plans  have  been  under  consideration  for  preventing  large 
changes  of  temperature  in  the  room  which  contams  the  magnetic 
instruments.  At  length  I  determined  to  excavate  a  subterrane- 
ous room  or  cellar  under  the  original  room.  The  work  was  begun 
in  the  last  week  of  January,  and  in  all  important  points  it  is  now 
finished.  The  ground  was  cut  down  on  all  sides  in  the  plane  of 
the  inner  surface  of  the  former  walls,  and  within  this  space  a 
9-inch  wall  was  built  all  round,  so  that  the  transverse  dimensions 
of  the  room  are  less  by  18  inches  than  those  of  the  former  room. 
Bricks  were  selected  which  were  almost  firee  from  magnetism. 
The  room  is  illuminated,  when  necessary,  by  three  well-windows, 
facing  the  south ;  these  can  be  covered  by  yellow  glass  or  by  wooden 
shutters,  and  can  otherwise  be  blocked.  It  can  be  warmed  by  a 
gas-stove,  and  lighted  by  gas-lights.  Ventilation  is  provided  by  a 
urge  copper  pipe  leading  to  the  ventilating-cowl  of  the  up^er 
room  (no  longer  required  for  the  upper  room),  through  inuch 
pipe  the  warm  stove-pipe  is  led  neari]^  to  the  top.  Drainage  is 
effected  by  a  pump  in  the  ground  outside  of  the  building,  aoout 
20  feet  distant  nrom  the  eastern  arm  of  the  building.  The 
building  has  been  somewhat  delayed  by  the  illness  of  the  Super- 
intendent of  Works,  and  also  by  the  circumstance  that  the  walls 
dry  slowly.  The  reading  of  the  atmospheric  dew-point,  at  this 
season,  is  sometimes  hi^er  than  the  mean  temperature  of  the 
pround,  which  is  the  temperature  of  the  walls.  It  seems  pro- 
bable that  the  stove  will  be  required  more  frequently  in  summer 
than  in  winter.  On  the  erections  for  carrying  the  instruments  I 
shall  speak  hereafter. 

**  In  taking  the  observations  with  the  altazimuth,  the  reading 
of  the  barometer  has  been  corrected  for  the  small  error  which  was 
found  to  exist  in  it,  and  the  thermometer  has  been  read  more  fre- 
quently and  at  smaller  intervals  from  the  observations. 

"  The  earthquake  of  1868,  October  5, 15^  23"",  was  seen  with  the 
altazimuth  telescone  by  Mr.  Ellis,  who  happened  to  be  observing 
the  collimator.  The  mark  appeared  to  aescend,  to  rise  rather 
more,  and  to  descend  a  little  to  its  original  position. 

"  Ma^netical  and  Meteorological  Imtruments. — I  have  stated 


288      PBOOBSBINGS— BBITI8H  HXTSOBOLOGICiX  800IBTT.     [1864. 

above,  that  the  excavation  for  the  new  Ma|metic  Basement  was 
begun  on  January  25  of  the  present  year.  It  is  unnecessary  to 
say  that  the  observations  of  declination,  horizontal  force,  and 
vertical  force  were  at  once  suspended ;  and  my  remarks  on  the 
operation  of  the  instruments  apply  only  as  far  as  January  25. 
^1  have  been  in  excellent  order.  The  vertical-force  magnetome- 
ter still  exhibits  sometimes  the  'dislocations'  in  the  photo- 
graphic trace.  There  is  no  evidence,  I  believe,  that  these  disloca- 
tions do  not  exist  in  the  curves  of  every  vertical-force  instrument, 
for  they  are  always  accompanied  with  vibration ;  and  no  vertical- 
force  instrument,  I  believe,  except  that  of  Greenwich,  gives  a 
trace  strong  enough  to  exhibit  vibrations ;  and  the  dislocations^ 
therefore,  with  any  other  instrument  would  appear  merely  as  in- 
terruptions of  the  trace,  and  would  not  attract  much  attention. 

^  In  the  preparations  for  mounting  the  instruments  in  their  new. 
location,  the  following  points  are  worthy  of  remark : — 

'^The  declination-ma^et  in  the  Magnetic  Basement  (a  new 
2-feet  magnet  by  Mr.  Simms)  is  carried  b^  a  pier  built  of  bric^ 
and  slate,  whose  upper  part  or  suspension-piece  protrudes  through 
the  floor  of  the  upper  room,  for  the  sake  of  giving  greater  length 
to  the  suspending- wire,  and  for  making  the  suspension-piece  more 
accessible.  This  mstrument  is  used  for  photographic  self-registra- 
tion only. 

"  Upon  the  superstructure  of  this  pier  is  planted  the  original 
framea  wooden  stand,  for  carrying  the  ominai  2-feet  magnet  ver- 
tically above  the  photographic  magnet.  Hitherto  this  magnet  has 
been  so  mounted  that  its  attached  collimator  was  right  or  left  of  it ; 
it  is  now  so  mounted  that  the  collimator  is  above  or  below  it ;  and 
with  this  arrangement,  on  reversing  the  collimator  and  giving  the 
necessary  movement  for  making  the  collimator-axis  coincide  with 
the  axis  of  the  theodolite-telescope,  the  magnet  is  still  vertically 
above  the  photographic  magnet  in  the  basement. 

*'  The  theodobte,  with  which  the  magnet-eollimator  is  viewed, 
and  with  which  circumpolar  stars  are  a&o  viewed,  is  in  the  same 
position  as  formerly ;  a  brick  pier  being  built  up  from  the  ground 
below  the  floor  of  the  Magnetic  Basement,  through  the  basement, 
and  through  the  floor  of  the  upper  room,  to  carry  the  theodolite. 

"  Tor  the  support  of  the  horizontal-forGe  magnet,  a  pier  is  built 
of  brick,  stone,  and  slate,  which,  like  that  of  the  decbnation-pho- 
tographic  magnet,  projects  through  the  upper  floor  into  the  upper 
room. 

''  The  suspending-cords  of  these  three  instruments  are  of  steel 
wire.  I  have  seen  no  practical  reason  for  objecting  to  the  silk 
skeins ;  yet,  on  theoretical  grounds,  I  have  long  since  deter- 
mined, when  opportunity  shall  present  itself,  to  make  this  change. 

"  The  new  vertical-force  instrument  differs  from  the  old  one  in 
the  following  points : — ^First,  the  length  of  the  magnet  is  18  inches 
instead  of  2  feet.  Secondly,  its  ends  are  pointed ;  a  construction 
indicated  by  Lament  as  giving  great  ma^etic  power,  which, 
however,  is  not  successful  in  tne  present  instance.  Third,  the 
knife-edge  is  one  continuous  piece  of  steel.  Fourth,  the  whole  of 
the  frame  which  connects  the  kniie-edge  with  the  magnet  is  of 
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iron.  I  am  not  able  jret  to  saj  whether  any  practical  advantage 
attends  these  modifications. 

**  The  new  positions  of  the  yertical-force  and  horizontal-f(Ht» 
maffnets  are  yertically  below  their  former  positions.  That  of  the 
dedination-magnet  is  about  10  inches  north  of  its  former  position. 

'*  I  have  now  to  mention  a  result  of  late  observations  wmch  has 
given  me  great  anxiety. 

"  The  variations  in  the  power  of  the  horizontal-foroe  and  v^- 
tical-force  magnets  depenoing  on  temperature  were  determined 
several  years  ago  with  very  great  care  by  experiments  in  which 
the  magnet  was  immersed  in  water  of  various  temperatures.  It 
is  evident,  however,  that  this  form  of  experiment  does  not  exactly 
reproduce  the  circumstances  of  a  maenet  whose  temperature  de- 
pends on  that  of  the  external  atmosphere ;  and  I  have  long  con- 
templated experiments  in  which  the  magnet  should  be  heated,  not 
by  water,  but  by  air. 

'*  Opportunity  seemed  to  be  given  by  the  command  of  the  hot- 
air  stove,  constructed  entirely  of  copper,  and  heated  by  gas,  which 
was  provided  for  the  warming  of  tbe  Magnetic  Basement.  I  had 
a  copper  box  prepared  to  fix  on  the  top  of  this  stove,  containing 
fadhties  for  tne  placing  of  the  ma^et  (to  be  tried)  in  a  definite 
position,  for  the  distribution  of  the  neated  air  over  its  length,  and 
for  reading  three  thermometers  in  different  parts  of  its  length. 
The  degree  of  heat  was  regulated  merely  by  turning  the  tap  of 
the  gas-pipe  at  the  floor — a  manipulation  wnich  coiud  not  affect 
any  part  of  the  apparatus.  The  stove  was  placed  in  a  position 
convenient  for  producing  deviation,  by  the  magnet  enclosed  in  the 
copper  box,  on  the  needle  of  the  Kew  Unifilar. 

"  The  result  of  these  experiments  is  to  give  a  coefficient  for 
temperature-correction  four  or  five  times  as  great  as  that  c^Ten  by 
the  water-heatings.  And  this  applies  to  both  the  magnets  (horizon- 
tal force  and  old  vertical  force),  in  which  I  am  able  to  compare  the 
two  systems  of  experiment.  A  large  coefficient  is  also  given  for 
the  new  vertical-force  magnet,  though  much  smaller  than  that  for 
the  old  one,  when  tried  in  the  same  manner. 

*'  I  cannot  discover  any  peculiarity  in  the  apparatus  which  can 
produce  the  smallest  error.  The  only  differences  between  the 
modes  of  action  in  thp  two  experiments  are,  that  in  the  former  or 
water-experiments  the  magnet  was  'end-on'  to  the  deflected 
magnet,  while  in  the  latter  or  air-experiments  it  was  '  broadside- 
on;*  and  that  in  the  former  experiments  the  magnet  travelled 
round  to  a  position  definite  with  regard  to  the  axis  of  the  deflected 
magnet  (in  which  case  its  power  is  measured  by  the  sine  of  devia- 
tion), whereas  in  the  latter  it  was  stationary  (in  which  case  its 
power  is  measured  by  the  tangent  of  deviation). 

''  For  the  rotating  cylinders  upon  which  the  photographic  paper 
is  placed,  and  which  have  hitherto  been  of  glass,  being  merely 
glass  shaides  selected  with  great  care  from  the  large  stock  of  a 
vendor  of  glass  ornaments,  I  propose  to  try  ebonite.  This  mate- 
rial is  very  light,  but  is  firm ;  it  turns  well  in  the  lathe,  and  pre- 
sents a  very  smooth  surface.     I  expect  that  a  little  accuracy  will 
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thus  be  gained  in  the  subdiTisions  of  the  time-scale  on  the  photo- 
graphic sheets. 

'*  The  self-registering  apparatus  for  the  record  of  results  of  the 
earth-current  wires  is  ready  in  all  important  points,  but  its  mount- 
ing is  delayed  for  the  completion  of  the  magnetic  basement. 

"  The  meteorological  apparatus  is  in  good  order.  Some  of  the 
instruments — ^the  barometer,  the  dry  and  wet  thermometers,  the 
anemometers,  and  a  pluviometer — ^are  adapted  (like  the  three 
magnetometers)  to  automatic  continuous  register  as  well  as  to 
occasional  eye-observation.  Other  instruments — ^as  several  plu- 
viometers at  different  elevations— exhibit  accumulations,  to  be 
occasionally  read  bv  eye.  Others — as  the  maximum  and  minimum 
•thermometers  in  the  air  and  in  the  Thames — ^register  extremes 
only,  and  require  to  be  read  every  dav.  The  electrometers  (which 
communicate  with  a  wire  that  extends  from  a  warmed  glass  pillar 
upon  the  electrometer-mast  to  a  warmed  glass  pillar  upon  the 
north-west  turret  of  the  Octagon  Boom)  are  only  useful  wnen  the 
eye  is  turned  towards  them ;  until  satisfactory  means  of  self- 
registration  can  be  arranged,  these  instruments  are  nearlv  useless. 

"  I  am  preparing  to  erect,  near  the  entrance-gate  of  the  Ob- 
servatorv,  a  barometer  for  public  information.  Only  the  gra- 
duated nice  will  be  exposed.  Upon  this  the  scale  of  graduations 
will  be  much  enlarged.  Indexes  are  arranged  for  exhibiting  the 
present  state  of  the  barometer,  the  laat  maximum  and  the  last 
minimum. 

"  Magnetieail  and  lieteorologieai  Ohtervatiom. — ^The  barometer 
and  dry  and  wet  thermometers  are  read  several  times  every  day, 
and  the  maximum  and  minimum  thermometers  once  every  day, 
to  the  present  time.  The  eye-observations  and  the  photographic 
record  of  the  three  magnetometers  have  necessarily  been  suspended 
since  January  25 ;  but  the  photographic  record  of  the  barometer 
has  been  continued  to  May  10,  and  that  of  the  thermometers  is 
still  maintained.  Dips  have  been  observed  twice  each  week,  or 
oftener.  Observations  for  absolute  measure  of  horizontal  mag- 
netic force  about  three  times  in  a  month. 

**  In  the  present  year,  commencing  with  January  1864,  sixty 
series  of  observations  on  twenty-three  days  have  been  made  with 
the  actinometer. 

^*  With  the  gratuitous  assistance  of  the  London  District  Tele- 
graph Company  and  the  Submarine  Telegraph  Company,  we 
every  morning  communicate  to  M.  Leverrier  the  state  of  weather 
and  the  readings  of  barometer  and  thermometer,  which,  with  those 
from  other  parts  of  Europe,  are  published  in  the  *  Bulletin.' 

^  BedueHon  of  Mdffnetical  and  Meteoroloaieal  C^ervaHont. 
— ^The  equivalents  for  eye-observations  of  the  three  ma^eto- 
meters,  and  the  temperature-corrections  for  two,  are  appbed  as 
far  as  the  suspension  of  photographic  records  on  January  25 ; 
the  reading  for  astronomical  meriaian  is  reduced  and  applied  to 
1868,  December  81.    The  time-scales  are  attached  to  the  photo- 

nhs  as  far  as  1863,  December  81 ;  the  new  base-Unes  for  the 
nation  and  horizontal  force  to  1868,  June  30 ;  for  the  vertical 
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force  to  1868,  December  81.  The  deflexion-observations  are  re- 
duced to  1868,  December  81.  The  dip-observations  are  reduced 
to  the  present  time. 

<<  The  mean  magnetic  declination  for  1863  is  about  20°  46' ;  the 
diminution  from  tne  preceding  jear  about  6'.  The  mean  dip  for 
1868  is  about  68°  4/.  The  dimmution  from  1862  appears  to  be 
about  7'.  The  dip  at  the  present  time  appears  to  be  68^  2' ;  but 
this  depends  partly  on  G^,  which  always  gives  a  large  result.  It 
is  remarkable  that  this  is  the  needle  whose  magnetism,  as  above 
stated,  appears  to  be  so  unsteady. 

^'The  Darometer^photographs  are  in  the  same  state  as  the 
vertical-force  "photographs  upon  the  same  sheet,  to  the  end  of  1868. 
No  step  of  reduction  i^  taken  for  1864. 

"  The  thermometer-photographs  are  nearly  in  the  same  stale. 

"  The  vane  of  Osler^B  anemometer  made  about  +28'5  complete 
revolutions  in  the  year  1868 — ^the  largest  number  that  we  nave 
yet  observed. 

*'  In  the  last  Beport  I  alluded  to  the  numerical  discussion  of 
the  magnetic  storms,  177  in  number,  registered  from  1841  to 
1857,  the  treatment  of  which  was  then  fiir  advanced.  In  the  last 
autumn  I  finished  the  discussion  of  these ;  the  results  have  been 
placed  before  the  Soyal  Society,  and  are  printed  as  a  memoir  in 
the  '  Philosophical  Transactions.'  They  appear  to  me  entirelv  to 
support  the  idea  that  storm-disturbances  cannot  be  explained  by 
sudden  magnetic  attractions  or  sudden  galvanic  currents,  but  re- 
quire the  supposition  of  currents,  like  air-currents  or  water- 
currents,  upon  the  surface  of  the  earth. 

"FfiiUma  of  Magneiieal  and  Meieorohgiedl  ObiervaHatu. — I 
have  thought  it  desirable  to  commence  the  printed  record  of 
the  observations  of  1862  with  an  Introduction  written  at  con- 
siderable length.  The  last  detailed  Introduction  is  that  in  the 
volume  for  1847  (the  last  separate  volume  of  detailed  magnetic 
and  meteorolofiical  observations)  ;  and,  though  chanses  in  instru- 
ments and  metnods  have  been  noted  in  the  briefer  Litroductions 
preceding  the  '  Sesults  of  Magnetic  and  Meteorolo^cal  Observa- 
tions'  attached  to  the  'Agronomical  Observations,*  yet  it 
appeared  advantageous  now  to  collect  the  results  of  all,  and  to 
exhibit  fully  the  present  state  of  the  magnetical  and  meteoroloffical 
establishment.  The  manuscript  is  in  the  printer's  hands,  and  the 
printing  is  in  progress. 

''  The  indications  of  the  magnetometers  are  printed  in  the  same 
form  as  in  preceding  volumes  commencing  witn  1847;  exhibiting 
the  numerical  values,  expressed  each  by  its  proper  scale,  of  the 
ordinates  of  all  the  salient  or  conspicuous  points  of  each  photo- 
graphic curve.  The  printing  of  these  is  very  nearly  finished  for 
1862.  The  other  magnetic  observations  are  prepared  for  printing 
in  different  degrees  of  detail ;  the  manuscript  is  in  the  hands  of 
the  printer.  An  appendix  contains  the  *  Abstract  of  the  Beduction 
of  the  observations  of  Magnetic  Storms '  (to  which  I  have  alluded 
above),  in  form  intermecuate  between  the  exhibition  of  instru- 
mental indications  and  the  analysis  in  the  '  Philosophical  Trans- 
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actions;'  the  printing  is  far  advanced.  The  meteorological  ob- 
serrations  for  1862,  in  abstract  only,  are  printed. 

'*  As  the  long  Introduction  and  the  Storm  Abstracts  increaaed 
the  size  of  this  portion  of  our  printing,  I  have  deemed  it  expedient, 
for  1862,  to  direct  that  it  be  bound  in  a  sejparate  volume.  The 
number  of  copies  is  600,  of  which  I  propose  that  350  be  considered 
as  a  second  part  of  the  astronomical  volume,  and  that  250  be  cir- 
culated separately  as  heretofore. 

"For  1863,  the  indications  of  declination  magnetometer  are 
prepared  to  February  26,  those  of  horizontal  force  to  May  81,  and 
those  of  vertical  force  to  July  81.  The  meteorological  abstract  is 
more  than  half  finished  ;  the  following  tables  nearly  complete. 

"  It  is  known  to  the  Visitors  that  I  haVe  everjr  year  prepared 
photographic  copies  of  the  photographic  curves,  for  future  use  or 
communication  to  others.  These  copies  can  only  be  formed  by 
the  transmission  of  sunlight  through  the  originals ;  and,  in  order 
to  give  the  desired  vigour  and  clearness  to  the  copies,  it  is  often 
necessary  to  touch  the  originals  with  sepia  or  other  dark  pigment. 
It  has  been  matter  of  great  regp:«t  to  me  that  the  delicacy  of  the 
original  is  frequently  much  injured  by  this  process.  I  have  at 
length  devised  a  method  wmch  removes  all  difficulties.  An 
apparatus  is  constructed,  consisting  of  a  horizontal  looking-glasa, 
and  a  sheet  of  clear  glass  erected  over  it  in  the  position  of  a  desk. 
The  photographic  sheet  is  laid  u^on  this  desk  with  its  face  down* 
wards ;  the  pnotographic  curve  is  seen  in  the  utmost  perfection 
by  light  reflected  from  the  looking-glass  and  transmitted  through 
the  paper ;  and  the  sepia  is  laid  on  the  back  of  the  paper,  without 
toucWg  the  original  photographic  trace  at  all. 

"  Two  copies  of  each  of  the  photographic  curves  for  declination 
and  horizontal  force  have  been  taken  to  1861,  December  81,  and 
two  for  vertical  force  to  1862,  April  80." 


Kew  Obsbbtatobt. — Meteorological  instruments  continae  aa 
heretofore  to  be  yerified ;  also  the  barograph  and  self-recording 
electrometer  are  kept  in  constant  operation. 

During  the  last  year,  experiments  have  been  completed,  tiie 
object  of  which  was  to  ascertain  by  means  of  an  air-thermometer 
what  is  the  increase  between  82^  and  212^  F.  of  a  constant  yolume 
of  dry  atmospheric  air,  and  also  to  fix  the  melting-point  of  pure 
mercury. 

According  to  these  experiments  (the  increase  of  elasticity  of 
a  constant  volume  of  air  for  1^  F.  being  denoted  by  a),  we  nave 
1+180  a=l-36728. 

Also,  by  one  set  of  experiments  the  temperature  of  melting 
mercury  was  found  to  be  — 87°'91  F. ;  while,  by  another  set,  it 
was  found  to  be  — 87^*95  F.  These  two  determinationB  agree 
together  extremely  well,  giving  — 87^*98  F.  as  the  mean  value  of 
the  melting-point  of  mereuiy,  which  is  likewise  found  to  be 
strictly  constent  when  the  experiment  is  conducted  with  ordimiy 
precautions. 
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In  these  experiments  the  mercury  was  well  purified  and 
frozen  hj  means  of  solid  carbonic  acid  and  ether.  The  carbonic 
acid  was  purified  through  the  kindness  of  Mr.  Bobert  Addams,  of 
London. 

It  was  likewise  ascertained,  in  the  course  of  these  experiments, 
that  different  specimens  of  purified  mercury  have  precisely  the 
same  specific  gravity ;  and  therefore,  if  used  in  the  construction  of 
standard  barometers,  these  instruments  would  not  exhibit,  when 
compared  together,  any  difference  in  height  due  to  difference  in 
density  of  the  fluid  employed. 


BABOLim  Obbsbtatobt,  Oxvobd. — No  important  change  has 
taken  place  in  the  making  or  reducing  of  the  meteorologi^  ob- 
servations since  the  last  !&port  of  the  Society. 

The  self-registration  of  the  pressure,  temperature,  and  moisture 
of  the  air,  and  of  the  velocity  and  direction  of  the  wind,  have  been 
kept  up  without  interruption,  under  the  immediate  superintendence 
of  Mr.  Lucas,  as  in  the  preceding  year;  and  the  photomphic 
sheets  have  been  brought  to  a  state  of  great  perfection,  by  bis  un- 
remitting care  and  attention  to  the  minute  details  necessary  for 
successful  manipulation. 

Advantage  was  taken  of  the  violent  storms  which  occurred 
in  October  and  December  of  last  year  to  compare  the  registers 
with  those  of  G-reenwich  and  Kew ;  and  the  interesting  results 
of  the  comparison  have  been  communicated  to  the  Sc^ietv  by 
Mr.  OlaiBher*,  Mr.  Balfour  Stewartf,  and  Mr.  Eaton  |.  Inde- 
pendently of  the  instructive  facts  elicited  by  the  comparison,  it  is 
particularly  valuable  as  showing  the  importance  of  the  estabUsh- 
ment  of  apparatus  for  self-registration  at  every  important  station 
in  the  British  Isles,  for  the  improvement  of  our  knowledge  of  the 
law  of  storms. 

At  the  beginning  of  the  present  year  were  published  the  Oxford 
meteorologicid  observations  of  1861,  discussea  in  the  same  manner 
as  in  former  years ;  and  considerable  progresB  has  been  made  in 
the  reduction  and  discussion  of  those  lor  1862. 


The  Mxtxobolooio  Ofucb  of  the  Board  of  Trade,  under  Yice- 
Admiral  EitsBoy,  increases  in  activity.  Weather-tables  for  the 
previous  day,  and  forecasts  of  the  probable  weather  for  the  two 
fbUowing  days,  appear  as  usual  in  the  daily  papers.  The  Beport 
for  1868  was  pnbBshed  on  the  22nd  of  April,  1864,  S7  pp.  8vo, 
with  a  new  form  (one  blank,  another  filled  in),  for  ''the  larmer, 
gardener,  sailor,  or  any  other  observer;"  also  eight  synoptic 
charts,  of  which  three  have  reference  to  the  '  Boyal  Charter '  storm, 
October  25  and  26, 1859 ;  and  four  to  the  storm,  December  1  to  4, 
1868. 

•  Vide  Proo.  Brit  Meteor.  Soo.  vol.  ii.  No.  9.  p.  12 ;  and  No.  10.  p.  48. 
t  Bid.  No.  10.  p.  51. 
t  iM.  No.  11.  p.  108. 
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The  department  have  also  published  '  Coast  or  Fishery  Baro- 
meter ManiuJ/  5th  edition,  8vo,  pp.  80,  plate  and  diagram. 

'  Arrangements  for  Meteorological  Telegn^hj/  8vo,  pp.  31. 

The  following  are  extracts  from  the  Preface  to  the  Beport : — 

«  Demands  have  increased  for  cautionary  notices  of  strong  winds, 
such  as  would  affect  the  smaller  and  less  efficientljr  provided 
vessels,  or,  when  increased  to  gales,  if  not  to  storms,  might  delay, 
injure,  or  occasion  risk  even  to  well-found  ships. 

^*  Not  only  are  such  notices  sent  day  by  day  regularly  to  Paris 
for  the  Erench  coast,  but  occasionally  to  Himover  and  to  other 
places  near  the  North  Sea,  in  consequence  of  special  applications 
made  by  foreign  governments. 

''  Itf^  is  adopting  the  methods  of  weather-warning  originated 
at  our  Board  ot  Trfuie,  and  no  less  than  twenty-six  stations  are 
intended  to  be  formed,  under  the  direction  of  Signer  Matteucd, 
with  a  committee  at  Turin. 

''  In  ten  years,  an  accumulation  of  valuable  log-books,  obser- 
vatory registers,  and  miscellaneous  records  has  been  effected 
here.  Many  years  must  elapse  before  these  stores  and  those  of 
the  Admiralty  (at  Somerset  House)  can  be  so  nearh  exhausted 
that  more  supplies  of  £M!t8  than  those  still  continually  added,  as 
selected  ships  arrive,  may  become  requisite. 

''  In  my  last  Beport  I  stated  how  highly  the  Board  of  Trade 
'  fishery'  oarometers  have  been  valued  on  the  coasts.  They  are 
now  eighty  in  aU,  specially  hnt,  under  due  control  and  core.  Two 
only  of  this  number  have  become  slightly  defective,  and  have  been 
excnanged.  Not  one  has  been  injured  in  carriage  (singular  to  say) 
between  Cornwall  and  the  Shetland  Isles,  Ireluid  and  Yorkshire. 
It  may  be  more  readily  estimated  mentally,  than  accurately 
proved!,  to  what  extent  these  simple  instruments  (all  reliably  made 
and  tested)  have  already  been  the  means  of  saving  life  and 
property.  Explanatory  manuals  and  blank  forms  for  diamma 
have  been  extensively  circulated  amonfi;  the  coasters  and  fisher- 
men, who  are  all  now  much  influenced  by,  and  very  thankful  for, 
the  benefits  of  this  act  of  their  GTovemment.  Many  are  the  local 
instances  of  similar  beneficence  by  individuals — especially  the 
Duke  of  Northumberland,  who  has  placed  no  less  tlum  fourteen 
barometers. 

"  It  may  now  be  asked.  What  is  our  actual  degree  of  acquaintance 
with  atmospheric  changes  and  their  indications  P  In  answer,  I 
submit  that  our  knowledge  is  abready  sufficient  for  practical 
purposes,  and  may  be  communicated  to  a  fairly  educated  and  able 
person.  Ability  and  due  nreparation  are  of  course  as  indispen- 
sable as  for  other  results  or  study  and  practice. 

"  That  we  have  proved  experimentally  how  winds  and  weather 
may  be  foretold  with  general  accuracy  for  two  days  at  least  in 
advance,  our  reports  since  1861  have  shown,  if  insufficiently  at 
first,  certainly  to  the  satisfiu^tion  of  a  large  majority  at  present. 
That  we  are  acting  on  true  principles  our  results  leave  not  a  doubt 
on  my  mind  (and,  in  stating  this,  I  may  be  pardoned  for  alluding 
to  unintermitted  attention  to  meteorology  which  special  avoca- 
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tions,  ill  all  oceans,  and  at  many  places  on  land,  have  induced, 
during  forty  years  of  observation).  But  to  act  judiciously,  with 
sufficient  rapidity,  on  even  unerring  principles,  is  and  must  ever 
be  more  or  less  difficult. 

"  Few  persons  examine  the  daily  newspaper  reports  in  ordinary 
weather ;  but,  if  they  would  do  so  occasionally,  for  some  days 
together,  they  might  be  surprised  at  the  close  approximation  to 
accuracy  now  to  be  found  m  them,  even  to  the  wav  winds  are 
likely  to  veer  or  shift,  often  as  they  do  so,  in  changeable  weather, 
during  even  one  day  and  night.  The  negative  evidence,  or  the 
security  against  storm  during  a  certain  time,  which  these  two-day 
tables  show,  will  be  more  appreciated  in  due  time,  as  they  become 
more  criticised  and  understood. 

''  It  has  been  asked,  '  If  you  are  absent,  who  carries  on  the 
responsible  duties  of  forecasting,  and  giving  cautionary  notices 
when  necessary  P '  M^  reply  has  been  to  the  effect  that  an 
assistant  is  fully  acquainted  with  the  subject,  and  has  not  only 
executed  these  very  duties  often  during  the  last  two  years,  but 
has  done  so  generally  since  last  autumn,  occasionally  relieved  by 
me,  to  whom  he  refers  at  times,  though  now  but  seldom.  Besides 
ourselves,  there  ought  to  be  two  or  three  in  training  for  these 
special  duties,  now  systematically  established." 

Admiral  FitzBoy  reports  that  there  is  nothing  else  in  print  new, 
but  a  great  deal  of  material  is  in  preparation  for  the  press,  chiefly 
tabular.  

Baht-fall. — The  collection  of  rain-fall  observations,  commenced 
in  1859  by  Mr.  Symons,  is  by  him  beinc^  continued  with  a  degree 
of  success,  which  may  be  inferred  from  the  following  facts  respect- 
ing  the  progress  last  year.  First,  as  to  the  number  of  stations 
whence  complete  returns  of  the  fall  of  rain  in  1863  were  received, 
viz.  641.  It  may  be  well  to  remark  that,  prior  to  the  issue  of 
Mr.  Symons's  first  list  for  1860,  it  is  believed  that  not  more  than 
60  or  70  returns  for  any  one  year  had  been  published  collectively. 
The  number  of  returns  which  he  was  able  to  collect  for  1860 
was  only  168 ;  but  in  1861  this  was  increased  to  474 ;  in  1862, 
584 ;  and  last  year,  as  above  mentioned,  to  641.  Of  course,  the 
number  of  stations  is  much,  perhaps  100,  greater ;  but  accidents  to 
the  instruments,  errors  in  observing,  and  the  absence  of  observers 
continually  prevent  the  full  number  of  returns  being  published. 

Major  Ward's  experiments  at  Calne,  to  which  reference  was 
made  in  the  last  Beport,  were  commenced  shortly  after  it  was 
written ;  but  as  it  is  probable  that  a  full  description  will  before 
long  be  presented  to  the  Society,  it  is  unnecessary  now  to  enter 
further  mto  details,  than  to  state  that  the  gauges  are  20  in  number, 
vary  in  size  from  1  inch  to  2  feet  in  diameter,  and  in  height  from 
level  with  the  'ground  to  20  feet  above  it ;  that  they  were  con- 
structed by  two  of  the  first  London  firms,  tested  by  Mr.  Symons, 
and  their  erection  entirely  superintended  bv  him. 

With  the  view  of  ascertainmg  whether  the  results,  hei^afler  to 
be  deduced  from  the  Calne  experiments^  are  equally  applicable  in 

VOL.  II.  s 
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diftricts  where  the  character  of  the  rain-fall  is  different,  a  some- 
what similar,  hut  less  extensive,  set  of  instruments  hare  becm 
erected  by  the  Bey.  J.  Chadwick  Bates,  at  St.  Martin's,  Oafltleton 
Moor,  Manchester ;  thej  were  made  by  the  same  firms,  and  also 
tested  before  despatch. 

The.  British  Association  haying,  at  Newcastle,  yoted  the  sum  of 
£20  for  the  supply  of  rain-gauges  to  districts  where  obseryatiomi 
have  not  hitherto  been  made,  a  letter  was  inserted  in  '  The  Times,' 
announcing  the  same,  and  inviting  persons  resident  in  certaiQ 
specified  localities  to  apply  for  instruments,  which  would  be 
supplied  (on  loan)  gratmtbualy.  About  200  replies  were  received. 
The  grant,  however,  would  only  provide  18  gauges.  About  thrice 
as  many  more  were  paid  for  by  the  parties  themselves ;  and,  d 
the  remainder,  part  were  declined  as  unnecessary,  and  part  await 
a  further  grant  for  the  same  purpose. 

The  total  number  of  new  stations  obtained,  directly  or  indirectly, 
by  this  means  wiU  not  be  much  under  100 ;  although  the  number 
is  of  little  import,  compared  with  the  fact  that  a  large  proportion 
of  them  are  in  the  most  remote  parts  of  the  United  fonffdom^ 
especially  in  Ireland.  And  it  must  not  be  forgotten  that  n 
gentleman  (or  lady)  who  begins  by  keeping  a  rain-gauge,  gene- 
rally ends  by  keeping  a  full  meteorological  register. 

Steps  have  recently  been  takejn  to  secure  a  chain  of  stations 
round  Snowdon  and  over  the  greater  part  of  North  Wales,  where, 
from  the  physical  configuration  of  the  district,  it  seems  ^ot  im^ 
probable  that  the  rain-&Il  is  similar  or  even  perhaps  greater  than 
in  Cumberland. 

Mr.  Symons's  recent  illness  has  prevented  his  taking  the  penona) 
superintendence  of  the  erection  of  the  gauges ;  but  he  aedgned 
and  tested  a  considerable  number  before  he  left  town,  and  haB 
every  confidence  that  Captain  Mathew  (who  beam  most  cf  the 
expense)  will  have  them  suitably  placed. 

The  examination  of  the  gauges  m  difierent  parts  of  the  countrf 
proceeds  steadily,  but  rather  slowly  from  two  causes,  illnesB  sol 
the  expense  of  continual  travelling,  all  of  which  falls  on  Mf, 
Symons. 

Forty-three  stations  were  visited  last  year. 


Two  subjects  have  specially  occupied  the  attention  of  th# 
Council  during  the  present  session — ^the  Begister  or  List  of  Mem- 
bers, and  a  Boyal  Cnarter  of  Incorporation. 

Your  Council,  in  their  Beport  read  at  the  Annual  Meeting  M 
Jime  1862,  expressed  their  opinion  that  the  day  could  not  be  faf 
distant,  when  they  would  "reel  justified  in  taking  the  sense  iA 
Members  as  to  the  propriety  of  seekinp;  for  a  Boyal  Charter  of  In- 
corporation*." The  day  has  now  arrived.  Members  have  bM6 
advised  that  the  Council,  at  their  Meeting  heli  on  March  16, 
186^,  passed  a  resolution : — "  That  it  is  desn*able,  in  the  opinion 
of  this  Council,  that  this  Society  should  make  application  for  a 

*  Fuff  Pfoo.  Brit.  Meteor.  Soo.  ToL  i.  p.  224. 
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"Royil  Chftrter."  The  opinion  of  the  Society  on  thifl-  question  will 
be  taken  today.  Members  are  aware  that  the  Society,  as  now 
organiced,  posBessefl  no  legal  corporate  existenee.  No  great  in- 
eonvenience  would  arise  out  of  this  during  the  infancy  of  the 
Society.  But  now  that  we  have  acquired  property  of  no  small 
yalue,  that  is  to  say,  a  large  and  increasine;  Library  and  a  con- 
siderable Bom  of  money*,  at  present  inyested  in  government  stock 
— ^£800  of  stock — ^representing  the  contributions  of  Life  Members, 
whose  interest  we  hare  specially  to  regard,  it  appears  to  your 
Council  that  it  would  be  the  duty  of  the  Society,  as  well  as  an  act 
of  common  prudence,  to  present  a  petition  to  the  Crown,  humbly 
praying  that  Her  Majesty  would  be  graciously  pleased  to  grant  a 
ttoyal  Charter  for  Incorporating  into  a  Society  the  several  persons 
who  have  already  become  Members. 

As  a  corporate  body,  the  Society  would  possess  greater  use- 
fulness, and  would  be  better  able  to  promote  a  general  spirit 
of  inquiry  on  meteorological  subjects.  They  would  have  per* 
petuaf  succession ;  the  Council  and  Members  for  the  time  being 
would  be  connected  with  all  who  had  preceded  them  by  legal  de- 
scent ;  and  the  lawful  contracts  made  by  one  Council  would  be 
binding  on  their  successors.  This  question  is  of  considerable  im- 
portance to  Life  Members.  A  chartered  Society  has  power  to 
purchase,  to  receive,  and  to  possess  property  in  goods,  and,  under 
certain  restrictions,  in  land  and  houses.  We  have  possessed  our- 
twelves,  it  is  true,  of  certain  property ;  but  if  troubles  were  to  gather 
round  us,  it  would  not  be  a  very  easy  thing  to  establish  legal 
ownership  for  what  we  have  acquired.  The  then  Members,  being 
in  no  deffree  successors  by  law  to  the  past  Members  who  had 
purchased  or  accumulated  the  said  property,  could  scarcely  expect 
to  establish  a  legal  claim  to  the  then  proceeds.  We  are  unable  to 
appear  in  a  coroorate  form  in  a  court  of  equity ;  we  cannot  sue  or 
be  sued.  Our  Members  are  in  the  strictest  sense  volunteers ;  they 
can  pay  their  subscriptions  or  not,  as  it  seems  good  to  them.  "We 
have  no  power  to  deal  with  an  intractable  lumber  whose  sub- 
scriptions are  in  arrears.  Payment  is  purely  gratuitous.  Our 
debts,  should  we  have  the  misfortune  to  faU  into  debt,  are  not  the 
debts  of  a  body  politic  and  corporate ;  they  reduce  themselves  to 
the  debts  of  the  individual  by  whose  order  they  were  incurred. 
Members  will  see  in  this. another  reason  in  favour  of  a  Charter; 
they  will  be  glad  to  feel  that  their  Officers  are  relieved  from.  A 
responsibility  of  this  nature. 

Your  Council,  for  these  and  other  reasons,  consider  it  would  be 
very  advantageous  to  the  existing  Members,  and  to  all  others  who 
may  hereafter  be  elected,  to  terminate  the  present  unstable  form 
of  existence,  and  to  endeavour  to  acquire  le^  power  to  act  and 
do  in  all  things,  as  fully  and  effectually  to  all  intents  and  purposes 
whatsoever  as  any  other  body  politic  and  corporate  can  act  ana  do ; 
and  that  every  person,  and  other  bodies  politic  and  corporate, 
might  be  able  to  negotiate  legally  with  this  Society.  It  will  be 
for  the  Members  at  this  meeting  to  elect  the  style  or  title  of  the 
*  The  flguree,  p.  260,  extend  only  to  December  31,  1863. 
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proposed  corporate  body,  and  with  it  the  distinctive  title  of  the 
Fellows;  whether  to  retain  the  designation  "British  Meteorological 
Society,"  and  the  title  F.B.M.S.,  or  to  drop  the  word  "  British  " 
and  elect  to  hold  the  title  F.M.S. :  neither  of  these  distinctions 
are  in  us9  with  any  other  Society. 

Before  leaving  this  subject,  the  Council  have  the  pleasure  to 
report,  that  one  of  our  more  recently  elected  Members,  who  is  a 
solicitor,  has  kindly  volunteered  to  give  us  gratuitously  his  pro- 
fessional assistance  in  preparing  the  petition,  and  furthering  the 
resolution  of  the  Society,  with  the  view  of  obtaining  the  proposed 
Charter.  • 

The  necessary  fees  are  considerable.  But  the  Council  do  not 
propose  to  recommend  the  employment  of  the  capital  of  the  Society, 
that  is  to  sav,  the  money  invested  in  the  funds,  for  this  purpose ; 
neither  to  charge  the  expense  to  the  ordinary  revenue  account. 
They  prefer  to  follow  the  course  commonly,  if  not  invariablyi 
adopted  by  other  societies,  under  like  circumstances,  of  raising 
the  necessary  amount  by  subscriptions  among  the  Members. 
Several  names  of  subscribers  have  already  been  given  in ;  and,  in 
the  event  of  the  Members  at  this  Annual  Meeting  approving  of 
the  propositions  that  will  be  placed  before  them,  no  time  will  be 
lost  in  circulating  notices  for  contributions  for  this  purpose,  and 
in  taking  the  preliminary  steps. 

In  anticipation  of  this  becoming  a  Chartered  Society,  the  Council 
have  devoted  considerable  time  to  the  examination  of  the  Begister 
of  Members,  and  to  the  collection  of  any  outstanding  arrears,  in 
order  that  the  name  of  no  one  should  appear  on  the  List  of 
Members  (of  which  first  proofs  are  now  before  the  Society)  who 
has  not  complied  with  the  rules  in  the  Institutes  having  reference 
to  the  payment  of  subscriptions.  The  Council  have  so  effectually 
carried  this  out,  that  they  have  the  satisfaction  of  being  able  to 
report  that  at  this  present  time  there  are  no  arrears  of  subscrip- 
tions due  to  the  Societv  (Eule  20).     The  balance  in  hand  is  £120. 

The  following  is  a  tabular  statement  of  the  present  strength  of 
the  Society,  including  the  new  Members  that  have  been  elected 
this  evening: — 


Members. 

3V>faiIs. 

Life. 

Ordinaiy. 

Hononury. 

1863,  June  17   

82 

240 

10 

282 

Since  Elected 

8 

15 

-1 

... 

40 
-15    . 
-.9 
-10 
-10 

48 

0 

-10 

-10 

-10 

Since  Compounded   ... 
Deceased    

"Betired  

Defeulters 

1864,  June  15    

64 

286 

10 

800 

June.] 
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The  total  number  of  new  Members  elected  this  Session  is  48. 
Deducting  from  this  those  who  are  deceased,  who  have  retired,  or 
who  were  found  to  be  defaulters,  80  in  all,  the  total  addition  to 
the  numbers  is  18 ;  and  the  Council  have  great  gratification  in 
saying  that  these  are  all  true  and  proper  Members,  from  not  one 
of  whom  are  arrears  of  subscriptions  due.     A  few  words  of  ex- 

Slanation  as  to  the  Members  who  have  retired.  The  ma,pnty  are 
lembers  who  had  long  since  considered  that  they  had  retired, 
and  were  under  the  impression  that  the  Council  were  aware  of 
their  retyement.  Their  names  had  not,  however,  been  before  the 
Council  until  the  list  was  under  revision,  or  they  would  have  been 
erased,  according  to  their  wishes,  before  this.  There  were  a  few 
names  only  that  had  practically  ceased  to  be  Members,  having 
withdrawn  their  annual  subscriptions.  These  names  also  have 
been  removed. 

The  following  Table  shows  at  a  glance  the  number  of  existing 
Members  elected  in  each  of  the  Fifteen  Sessions,  and  is  a  satis- 
factory index  to  the  present  prosperity  of  the  Society ;  more  of 
the  existing  Members  (namely,  lo2)  having  been  elected  during 
the  last  three  Sessions  than  in  the  previous  twelve  Sessions 
(188  in  aU). 

Stkopsis  of  Members  of  the  British  Meteorological  Society  on 
the  Begister,  1864,  June  15. 


• 

Members  elected  each  Senion. 

Life. 

Annual. 

Eononuj. 

Totals. 

Ist  SesBion,  1850 

16 

26 

1 

43 

2nd      „       1850-51  ... 

8 

16 

3 

22 

8rd      „       1851-62  ... 

3 

3 

2 

8 

4th       „       1852-53  ... 

1 

2 

3 

6th      „       1858-54  ... 

1 

7 

i 

9 

6th      „       1854-55  ... 

7 

1 

8 

7th       „       1865-56  ... 

2 

12 

14 

«th       „       1856-67  ... 

8 

4 

7 

9th       „       1857-68  ... 

1 

2 

... 

8 

10th   .  „       1858-59  ... 

2 

2 

4 

nth       „       1859-«)  ... 

1 

13 

... 

14 

12th       „       1860-61  ... 

2 

1 

8 

18th      „       1861-62  ... 

7 

59 

2 

68 

14th       „       1862-63  ... 

4 

42 

.  . . 

46 

16th      „       1868-64  ... 

8 

40     - 

... 

48 

Total  on  Begister  

64 

286 

10 

800 

The  revised  edition  of  the  List  of  Members,  from  which  the 
above  Table  is  extracted,  will  be  fom^arded  to  Members  with  this 
Beport. 
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The  dciceased  Members  are — 

H.  Aneell,  Esq.,  F.E.C.S.,  who  had  been  elected  into  the  Society 
on  FebruATj  22, 1853. 

T.  E.  BlackweU,  Esq.,  elected  June  4, 1860. 

Beriah  Botfield,  Esq.,  M.F.,  E.E.S.,  <&c.  &o.,  who  was  elected 
June  18, 1862,  and  compounded. 

John  Brown,  Esq.,  wno  was  elected  January  24, 1854. 

J.  Gibbs,  Esq.,  C.E.,  elected  June  18, 1862. 

E.  Hopkins,  Esq.,  elected  March  19, 1862. 

Luke  Howard,  Esq.,  E.E.S.,  who  had  been  a  Member^sdnce  the 
foundation  of  the  Society,  haying  been  elected  on  May  7, 1850. 

George  Leach,  Esq.,  P.Z.S.,  who  died  February  19, 1864.  He 
also  was  an  original  Member,  having  been  elected  May  7, 1850 ; 
and  was  Fresident  during  the  Fourth  and  Fifth  Sessions,  1858-55. 

Hugh  Lee  Pattinson,  Esq.,  elected  May  27, 1856, 

Admiral  John  Washington,  B.N.,  F.B.S.,  &c.,  who  was  elected 
Noyember  27, 1855. 

Bebiah  BoTfnxD,  Esq.,  of  Norton  Hall,  in  the  oounl^  of 
Northampton,  and  of  Hopton  Court,  and  Decker  Hill,  Shropshire, 
M.P.,  M.A.,  F.E.S.  (1839,  Jan.  17),  and  F.S. A.,  was  the  head  and 
representatiye  of  a  branch  of  the  ancient  Shropshire  family  of 
Boteryle,  Boteyille,  or  Botfield.  He  was  the  eldest  son  o{  Beriah 
Botfield,  Esq.,  of  Norton  Hall,  by  his  wife  Charlotte,  daughter  of 
"William  Witherington,  M.D.,  of  "  The  Larches,"  near  Birming- 
ham. He  was  bom  March  5, 1807.  He  was  educated  at  Harrow, 
the  school  of  which  he  subsequently  endowed  with  the  ".Botfield 
Medal  for  Modem  Languages.**  From  Harrow  he  proceeded  to 
Christ  Church,  Oxford,  and  took  his  degree  of  B.A.  in  182a  and 
M.A.  in  1847. 

He  entered  Parliament  as  member  for  Ludlow,  in  the  Conser- 
vative interest,  in  1837.  From  that  time  he  sat  till  1847.  He 
was  re-elected  for  the  same  borough  in  1857,  and  continued  to  be 
its  representatiye  until  his  death.  Mr.  Botfield*s  scholastic  and 
antiquarian  attainments  acquired  for  him  a  wide-spread  reputation. 
He  was  a  Fellow  of  the  Eoyal  Society  and  of  the  Society  of  Anti- 
quaries, and  a  prominent  Member  of,  and  also  Secretary  to,  the  Box- 
burgh  Club,  and  belonged  to  many  other  learned  institutions. 
He  was  also,  for  his  merit  as  a  scholar,  made  a  Chevalier  of  the 
Saxon  Order  of  Albert  theBrave,  and  aElnight  of  the  Belgian  Order 
of  Leopold.  Mr.  Botfield  took  much  interest  in  all  associations 
connected  with  learning,  and  was  particularly  grateful  to  his  eoriy 
school,  Harrow.  He  made  munificent  contributions  to  the  library 
of  that  public  foundation.  Mr.  Botfield  was  the  author  of  many 
works ;  among  others,  'A  Tour  in  Scotland,* '  Notes  on  the  Libraries 
of  the  Cathedrals  of  England,*  and  '  Stemmata  Botevilliana.'  He 
married,  October  21, 1858,  Isabella,  second  daughter  of  Sir  Baldwin 
Leigbton,  seventh  and  present  Baronet,  of  Watlesborough,  Shrop- 
shire. Mr.  Botfield  was  a  Deputy-Lieutenant  for  North  Hants  and 
Shropshire,  «nd  was  High  Sheriff  of  Northamiptonshire  in  1881. 

Mr.  Botfield  was  principally  distinguished  as  a  bibliographer,  in 
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wliich  punniit  he  wb0  almost  unriyalled.  He  published  several 
works  on  bibliographical  and  antiquarian  subjects,  and  communi* 
eated  numerous  papers  on  similar  subjects  to  the  '  Gentleman's 
Hagaeine  *  and  other  periodicals. 

His  library  at  Norton  Hall,  Northamptonshire,  is  chiefly  re- 
markable for  a.  fine  collection  of  editiones  princwes  of  classical 
ttuthors,  and  costly  folio  editions  of  illustratea  works.  He  died  on 
the  7th  of  August,  1868,  at  the  age  of  56  years. 

Admiral  Washik eroN  was  bom  on  the  first  day  of  the  present 
eentury.  He  entered  the  Navy  on  May  15th,  1812,  as  a  first-class 
▼olunteer  on  board  the  '  Junon,'  forfy-six  guns,  Captain  James 
Sanders,  fitting  for  the  North  American  station,  where  he  to<fk  part 
in  many  operations  in  the  Eiver  Chesapeake.  He  assistea  in 
making  prises  of  several  of  the  enemy's  vessels,  and  contributed 
to  the  complete  discomfiture  of  fifteen  gun-boats  that  had  been 
dispatched  for  the  express  purpose  of  capturing  the  '  Junon,'  after 
an  action  of  three  hours,  fought  on  June  20, 1813.  Bemoving  as 
midshipman  in  the  following  October  to  the  *  SibjUe,'  he  sailed  in 
that  ship  in  1814,  under  Captain  Forrest,  with  the  'Princess 
Caroline,'  Captain  Downman,  for  the  latitude  of  G^reenland,  in 
fruitless  pursuit  of  the  American  Commodore  Eogers.  In  .No- 
vember oi  the  same  year,  having  returned  to  England,  he  entered 
the  Boyal  Naval  CoUe^  at  Portsmouth,  and  this  unquestionably 
was  the  turning-point  m  his  career.  Naturally  of  studious  habits, 
he  turned  to  the  greatest  advantage  the  opportunity  afforded  him 
of  improving  his  education ;  and  the  mental  training  he  thus  re- 
ceived enabled  him  in  subsequent  years  to  improve  the  talents  he 
possessed,  not  in  the  accumulation  of  wealth,  but  in  advancing  the 
mterests  of  his  profession,  and  in  helping  forward  the  cause  of 
humanity.  On  leaving  the  Eoyal  Naval  College,  he  was  received, 
ib  May  1816,  on  board  the  '  Forth,'  Captain  Sir  Thomas  Louis, 
under  whom  he  was  again  employed  for  upwards  of  three  ^ears  on 
the  coast  of  North  America.  He  then  m  succession  jomed  the 
*  Vengeur '  and  the  *  Superbe,'  both  on  the  South  American  Sta- 
tion, where  he  remained  until  after  his  promotion  to  the  rank  of 
Lieutenant,  which  took  place  on  the  Ist  of  January,  1821.  He 
was  subsequently  employed  on  particular  service,  and  in  August 
1880  was  appointed  to  the  '  Boyal  Q-eorge,'  120,  as  Flag-lieute- 
Bant  to  Admiral  St.  John  Poer  Beresford,  Bart.,  Commander-in- 
Chief  at  the  Nore — continuing  to  serve  under  that  o£5icer,  in  the 
^Ocean,'  until  advanced  to  the  rank  of  Commander  in  1888. 

To  the  active  service  consequent  upon  his  various  appointments' 
he  had  united  the  practice  of  maritime  surveying,  and  the  combined 
pursuits  of  a  scientific  hydrographer  and  geographer.  In  1885  he 
succeeded  Captain  Maconochie  as  Secretioy  of  tne  Bojal  G^ogra- 

E\  Society  of  London,  but  resigned  that  office  m  1841,  on 
appointed  to  continue  the  survey  of  the  North  Sea,  which 
)r  some  time  been  in  progress.  During  this  imdertaking,  in 
which  he  was  continually  engaged  until  the  close  of  1844,  he  was 
neoessarily  occupied  in  correcting  the  existing  charts,  as  the  posi* 
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tions  of  tlie  shoals  and  the  directions  of  the  sayigable  channels 
had  in  many  cases  become  changed.  This  serrice  was  strikingly 
useful,  and  led  in  a  great  degree  to  his  subsequent  appointment  aa 
a  Boyal  Commissioner  on  certain  important  questions  respecting 
the  construction  of  harbours  of  refuge  on  exposed  coasts  of  the 
country. 

In  1842  he  was  appointed  to  the  rank  of  Post-Captain,  in  com- 
pliment to  the  King  of  Prussia.  This  survey  was  Captain  Wash- 
ington's last  service  afloat.  In  1845  he  was  appointed  a  member 
of  a  Boyal  Commission  for  inquiring  into  the  state  of  the  riverSy 
shores,  and  harbours  of  the  United  Kingdom,  the  duties  of  which 
office  brought  him  into  contact  with  a  large  number  of  our  sea- 
men and  fishermen,  in  whose  welfare  he  took  unceasing  interest 
from  this  period  until  the  day  of  his  death. 

He  was  subsequently  engaged  in  an  inquiry  into  the  condition 
of  our  large  fisheries  on  the  north-east  coast  of  Scotland.  His 
able  Beport,  and  the  clear  ^lans  of  the  different  classes  of  fishing- 
boats  which  accompanied  it,  prepared  expressly  by  Mr.  James 
Peake,  Master  Shipwright  of  Her  Majesty's  Dockyard,  Devonport, 
deservedly  attracted  considerable  attention. 

''  When  we  remember,"  said  the  late  Admiral, ''  that  the  fishing- 
boats  of  the  ITnited  Kingdom  number  probably  86,000,  mannM 
by  150,000  men  and  boys,  it  will  be  admitted  that  this  daas  of 
men  deserves  some  consideration,  and  that,  as  far  as  may  be,  their 
small  harbours  should  be  deepened,  to  enable  them  to  obtain  shelter 
in  time  of  need,  and  at  all  states  of  the  tide." 

In  1858  Captain  Washington  visited  some  of  the  Bussian  for- 
tresses in  the  Baltic.  In  the  following  year  the  war  broke  out, 
and  the  results  of  his  acute  observations  during  that  tour  proved 
of  the  greatest  value.  He  was  thus  enabled  to  give  most  import- 
ant information  regarding  the  character  of  those  fortresses,  which 
could  not  possibly  be  obtained  from  anv  other  recent  and  reliable 
source.  His  experience  was  afterwards  turned  to  good  account 
by  the  assistance  he  continued  to  render,  during  the  whole  period 
the  war  lasted,  to  the  Admiralty. 

In  the  year  1855  he  was-  appointed  by  Sir  James  Graham,  Bart., 
M.P.,  then  first  Lord  of  the  Admiralty,  to  the  responsible  office 
of  Hydrographer  of  the  Admiralty  on  the  retirement  and  special 
recommendation  of  the  late  Admiral  Sir  Francis  Beaufort,  $\B.S.y 
to  whom  he  was  much  attached.  With  reference  to  this  appoint- 
ment, Sir  James  stated,  in  the  House  of  Commons,  at  the  close  of 
the  Bussian  war  in  1856,  that  during  his  long  official  life  no  ap- 
}>ointment  made  hj  him  had  afforded  him  more  satisfaction  than  that 
of  Admiral  Washington.  To.the  responsible  duties  of  that  office  he 
devoted  himself  with  such  assiduity,  that  his  valuable  life  was  un- 
questionably brought  to  a  premature  end  by  mental  over-exertion 
in  connexion  with  it. 

"When  fint  appointed  to  the  surveying  service,"  writes  a 
gentleman  who  had  served  under  Admiral  Washington  in  that  de- 
partment, '^  no  officer  could  have  carried  on  the  duties  with  more 
zeal,  activity,  and  intelligence.    His  seal  and  abilities  were  con- 
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Bpicuoufllr  shown  forth  hj  the  mass  of  information  he  published  to 
the  world  during  the  few  years  he  was  at  the  head  of  the  Hydro* 
ffraphic  Office,  in  Charts,  Sailing-directions,  Tide-tables,  &c.  In* 
deed,  he  had  not  held  that  appointment  above  three  or  four  years 
before  he  had  arranged  for  publication  the  results  of  numerous 
nautical  surreys  and  other  useful  professional  information  which 
had  accumulated  in  the  office.  His  quickness  and  clearness  of  judg- 
ment in  revising  charts  and  other  office  works  were  conspicuous 
to  every  one,  and  the  amount  of  work  he  undertook  and  accom- 
pUshed  showed  his  great  application  and  abilities.** 

In  1858  Captain  Washmgton  again  became  a  Member  of  the 
Boyal  Commission  to  inquire  into  the  proper  sites  for  Harbours 
of  Kefuge  along  the  coasts  of  the  United  Eangdom.  We  are  in* 
formed  that  the  remarkable  extent  of  his  locfd  knowledp;e  of  the 
districts  visited  by  this  Commission,  and  his  active  and  painstaking 
habits,  were  of  great  value  to  the  Commission ;  indeed,  that  it  was 
looked  upon  by  him  as  one  of  the  crowning  efforts  of  his  kbours 
in  the  cause  of  humanity  and  on  behalf  of  his  humbler  profes- 
sional brethren. 

Thus  he  continued  to  discharge,  without  intermission,  the  oner- 
ous duties  of  his  office.  Beturning  in  the  evening  to  his  own 
home,  these  duties  were  occasionallv  pursued  until  the  earlv  hours 
of  the  morning.  He  was  thoroughly  devoted  to  his  profession, 
and  especially  to  all  matters  connected  with  hydrographic  scienoe ; 
and  no  labour,  no  trial,  was  too  great  for  him,  so  long  as  his  public 
duties  were  satisfactorily  discharged.  , 

In  the  vear  1862  Captain  Washington  was  promoted  to  the  rank 
of  Bear- Admiral,  and  in  the  same  year  one  of  his  last  public 
labours  was  to  act  as  a  Juror  at  the  International  Exhibition  of 
1862.  He  was  unanimously  elected  Chairman  of  the  section  which 
embraced  those  objects  he  nad  so  long  studied. 

His  funeral  tooK  place  at  the  Protestant  cemetery  of  St  Marie, 
Havre,  on  the  19th  of  September,  with  every  demonstration  of 
respect  on  the  part  of  the  foreign  authorities  of  the  town.  Ad- 
mual  Washin^n's  character  was  much  valued  in  France ;  and  in 
consequence,  immediately  his  decease  became  known,  the  heads  of 
departaients  at  Havre — civil,  naval,  and  military — expressed  their 
desire  to  attend  the  funeral.  Officers  and  men  of  the  Imperial 
yacht  *  Prince  Jerome,'  to  the  number  of  forty,  formed  part  of  the 
eof^0,  which  comprised  forty  carriages.  The  English  snips  in  the 
harbour  hoisted  tneir  colours  half-mast  high,  and  the  captains  of 
two  lai^  steamers  volunteering  the  attendance  of  six  of  their  sea- 
men as  bearers,  the  offer  was  gratefully  accepted  by  the  family. 
The  French  authorities  all  attended  in  full  uniform ;  and  the  in.* 
habitants  of  Havre,  thronging  the  streets,  silently  and  reverently 
testified  their  respect  and  regret.  The  naval  Aide-de-camp  to  the 
English  Embassy  in  Paris,  and  another  English  naval  officer, 
Lieut.  E.  W.  Brooker,  B.N.,  K.L.H.,  were  also  present.  The  un- 
expected sympathy  shown  by  the  French  in  thus  honouring  the 
Aonural's  memory  was  gratrfully  felt  and  acknowledged  as  a  con- 
solation bj  his  i^icted  family ;  and  the  Lords  Commissioners  of 
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the  AdmindtT  afterwards  exproMod  officially  to  the  aathoritiea  of 
Havre  their  deep  sense  of  the  honours  so  gracefully  hestowed. 
-  Thus  closed  the  life  of  one  of  the  most  valuable  officers  in  Her 
Majesty's  service.  That  his  years  should  have  been  out  in  the 
midst  of  an  active  professional  life  must  be  to  Admiral  Washing* 
ton's  friends  an  occasion  of  regret ;  but  they  may,  however^  feei 
girateful  that  so  much  has  been  accomplished  oy  hun. 

LvKE  HowuKD,  one  of  the  fathers  of  meteorological  scianoe, 
has  lately  disappeared  from  amongst  us,  at  the  advanced  age  of 
ninety-two  years.  Luke  Howard  was  bom  in  London  in  the  year 
1772,  the  son  of  Bobert  and  Elisabeth  Howard,  of  Stamford  Hill. 
He  was  sent  for  seven  years  to  the  school  of  a  Mr.  Huntley  at 
Burfordy  in  Oxfordshire,  and  there,  whilst  his  school  hours  were 
devoted  too  much  to  Latin  and  too  little  to  anything  else,  as  he 
eften  said  in  after-life,  his  leisure  was  devoted  to  science.  Young 
as  he  was,  his  observing  eye  had  begun  to  be  attracted  by  the 
varying  beauties  of  the  cloud-streaked  sky ;  and  something  doubt- 
less of  the  same  pleasure  was  thus  mimstered  to  him,  amid  the 
lowland  landscapes  of  Middlesex  and  Oxfordshire,  which  the  child  of 
the  mountaineer  derives  from  his  daily  friendship  with  the  rocks  and 
waterfalls  of  his  home.  He  himself  specified  the  great  fog  of  1788 
(idluded  to  in  Gowper's  'Timepiece'),  the  marvellous  meteorie 
appearances  of  that  year,  and  its  frequent  ma^ficent  displays  of 
the  aurora  borealis,  as  having  powenully  assisted  in  tunung  &b 
energies  of  his  boyish  intellect  towards  meteorology. 

On  leaving  school  he  was  bound  apprentice  to  a  Mr.  Sims,  a  che- 
mist at  Stockport,  and  in  the  year  1798  he  entered  into  partaer- 
flhip  with  Mr.  William  Allen  as  a  wholesale  and  retail  chemist  at 
Plough  Court,  Lombard  Street.  They  established  a  laboratory  at 
Flaistow,  which  was  subsequently  removed  to  Stratford-le-Bov, 
where  it  still  remains  in  the  hands  of  his  children  and  grand- 
children. 

In  the  year  1796  he  married  Mariabella  Eliot,  with  whom  he 
received  a  considerable  fortune,  and  by  whom  he  had  three  sons 
and  three  daughters.  He  was  much  interested  in  many  of  the 
philanthropic  enterprises  of  the  early  part  of  the  century,  and  he 
Mutered  with  especial  ardour  into  a  movement  for  raising  sub- 
seriptions  to  alleviate  the  sufferings  of  the  Germans  in  the  two  last 
campaigns  of  Napoleon  which  preceded  his  first  abdication;  and 
his  exertions  in  this  behalf  were  gratefully  acknowledged  by  se- 
vwal  of  the  sovereign  princes  and  free  cities  of  Germany. 

For  several  years  before  his  death  he  retired  from  aU  active 
pursuits,  residing  near  Ackworth,  and  latterly,  after  the  decease 
of  his  wife,  at  the  house  of  his  eldest  son  at  Tottenham,  where,  on 
the  31st  of  March,  1864,  a  peaceful  end  closed  a  varied  life  sk- 
tendingover  the  greater  part  of  a  century.  The  following  extract 
fi«m  'The  Friend'  will  give  Members  a  sketch  of  his  scientifie 
labours: — 

M  Duiinpf  his  residence  at  Flaistow,  he  published  the  papeor  on 
the  '  Modifications  of  Clouds,'  upon  whidi  his  reputation  aa  a 
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man  of  Boience  chiefly  rests.  It  was  the  result  of  these  early  boy- 
ish musings,  enriched,  as  he  himself  tells  us,  by  the  observations 
of  many  a  walk  or  ride,  morning  and  evening,  to  or  from  his  day's 
work  at  the  laboratory,  and  finally  thrown  into  the  form  of  a  paper 
in  order  to  meet  the  requirements  of  the  Askenan  Society,  a  little 
philosophical  club  to  which  both  W.  Allen  and  he  belonged,  and 
which,  at  its  fortnightly  meetings,  demanded  from  each  of  its 
members,  in  turn,  an  essay  on  some  scientific  subject,  or  else  the 
payment  of  a  fine.  Luke  Howard's  paper  was  read  in  the  ses- 
sion 1802-8,  and,  being  deemed  worthy  of  a  wider  audience,  was 
published  in  the  latter  year.  In  the  year  1818  he  published  his 
*  Climate  of  London,'  which  had  previously  appeared  monthly  in 
the  '  Athensum.'  It  contains  the  collected  records  of  his  meteo- 
roloe;ical  observations,  commencing  with  the  year  1806.  In  later 
life  he  published  his  '  Lectures  on  Meteorology,'  the  '  Barometro- 

Ohia,'  and  the  '  Cycle  of  the  Seasons ' ;  but  these  works  are 
ly  equal  in  value  to  his  early  performances.  It  has  been  well 
said  of  him,  '  He  was  a  pioneer  in  meteorology,  and  kept  public 
attention  directed  to  it  as  a  science,  by  alwavs  himself  treating  it 
as  such.'  The  mere  mechanical  appliances  which  have  been  intro- 
duced since  his  day,  by  rendering  observation  jnofQ  exact,  have, 
deprived  some  of  his  more  elaborate  theories  of  their  value ;  but 
tJie  simple  work  of  classification  of  the  clouds,  depending  chiefly 
on  a  quick  eye  for  form  and  colour,  and  on  the  possession  of  the 
philosophic  habit  of  mind,  still  remains  ;  and  all  over  the  globe, 
wherever  scientific  observers  are  to  be  found,  the  clouds  are  still 
known  by  the  names  whereby  he  named  them.  His  meteorologi- 
cal labours  procured  for  him  the  position  of  F.E.S. — ^he  was  elected 
1821,  March  8 — and  the  friendship  and  correspondence  of  some  of 
the  most  eminent  savant  of  Europe;  yet  never,  probably,  was 
science  wooed  more  entirely  for  her  own  sake — ^never  was  there  a 
more  thorough  *  labour  of  love '  than  that  which  he  thus  bestowed. 
One  of  his  family,  who  was  the  constant  and  devoted  companion  of 
his  later  years,  says,  'Those  who  lived  with  him  will  not  soon 
forget  his  interest  in  the  appearance  of  the  sky.  Whether  at 
morning,  noon,  or  night,  he  would  go  out  to  look  around  on  the 
heavens,  and  notice  the  changes  going  on.  His  intelligent  remarks 
and  pictorial  descriptions  gave  a  charm  to  the  scene  never  before 
realized  by  some.  A  beautiful  sunset  was  a  real  and  intense  de- 
light to  him ;  he  woidd  stand  at  the  window,  change  his  position^ 
go  out  of  doors  and  watch  it  to  the  last  lingenng  rav.  It  was  a 
gratification  to  him  to  find  a  sympathizing  admirer ;  long  after  he 
ceased,  firom  foiling  memory,  to  name  the  *  cirrus '  or  *  cumulus,' 
he  would  derive  a  mental  feast  from  the  gaze,  and  seem  to  recognize 
old  friends  in  their  outlines.'  "  He  was  one  of  the  original  Mem- 
bers of  this  Society,  having  been  elected  1860,  May  7. 

It  will  be  noticed  that,  in  addition  to  Members  recentlv  elected, 
who  have  compounded,  several  of  the  old  annual  Members  hava 
since  compounded,  making  an  addition,  after  withdrawing  the 
name  of  one  Member  deceased,  of  tw^ity-two  Life  Members. 
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The  PBOCSEDiyos. — The  Eighth  Number,  containing  the  An- 
nual Beport  for  1862-63,  completed  the  First  Volume  of  the  •  Pro- 
ceedings,'  and  was  published  as  soon  as  possible  after  the  General 
Annuu  Meeting  in  June  1868.  Besides  the  Table  of  Contents, 
two  Indices  were  prepared,  and  printed.  One  is  an  *'  Index  of 
Names  of  Persons,  prepared  bj  the  Editor,  and  containing  everj 
person's  name  that  appears  in  any  page  of  the  Volume,  and  a  re- 
ference to  every  page  in  which  the  name  appears.  The  other  is 
an  ^  Index  of  Subiects,*'  for  which  the  Editor  is  indebted  to  the 
kindness  of  Mr.  Alexander  John  Cuming,  a  new  Member  who  was 
elected  at  the  last  Annual  Meeting.  A  cover  was  prepared  by 
the  Society  for  Vol.  I. 

The  subsequent  publications  of  the  '  Proceedings '  are — 

Published  Price. 

No.    9.  1868,  November  18.     1864,  January  22.    2*.  ft/. 
No.  10.  1864,  January  20.  „      March  29.       Bs.  6d. 

No..ll&12.{.;     ^tM^fie.].'      May  11.  4..W. 

No.  18  is  in  type,  and  will  be  published  with  No.  14,  containing 
the  business  of  this  evening,  as  a  double  number. 

In  the  last  Beport,  the  price  at  which  the  several  Numbers  of 
the  *  Proceedings  were  published  was  omitted.  It  will  complete 
the  record  to  supply  it  in  this  place : — 

s.    d.  9.    d. 


No.  1.  Price  3  0 

„   2.      „     2  0 

„   8.      „     2  0 

„  4.      „     2  0 


No.  5.  Price  2  6 

6.  „     2  0 

7.  „     2  0 

8.  „     4  0 


The  following  is  a  list  of  the  stock  of  '  Proceedings '  now  on 
hand  at  the  Printers' : — 


No.  1.  0  copies. 

„    2.  12      „ 

„    3.  21      „ 

,.    4.  29      „ 

6.  70      „ 


99 

••    6.    89 


No.    7.  81  copies. 

„      8.  90      „ 

„      9.  140      „ 

„    10.  139      „ 

„  11&12.      147      „ 

Complete  Vol.  25      „ 


The  following  Papers  have  been  read  at  the  Ordinary  Meetings 
during  the  Session  1863-64 : — 

1863,  November  18. 

1.  *'  The  Inaugural  Address  *'  of  B.  Dundas  Thomson,  Esq.,  M.D., 

r.B.S.,  President. 

2.  "  On  the  Gale  of  October  30,  1863."     By  James  Glaisher, 

Esq.,  F.B.S.,  Secretary. 
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8.  *"  A  Method  of  Determining  the  Path  of  a  Meteor."  By  Alex. 

Herschel,  Esq.     Communicated  by  James  Glaisher,  £^., 

F.B.S.,  Secretary. 
4.  "  On  Meteorites."     By  Prof.  G.  Griuseppe  Bianconi,  of  Bo- 

loma.    Translated  and  communicated  by  H.  S.  Eaton,  Esq., 

M.A.,  Librarian. 
6.  "  Bain  at  New  Moon."    By  J.  Park  Harrison,  Esq.,  M.A. 

6.  ''Yapour-pressure and  Vapour-action."  ByJohnC.Bloxam,E8q. 

7.  "Bemarks  on  the  Storms  of  1863,  December  2  and  3."    By 

James  Glaisher,  Esq.,  F.E.S.,  Secretary. 

8.  "  On  the  Velocity  of  Propagation,  between  Oxford  and  Kew,  of 

Atmospheric  Disturbances."  By  Balfour  Stewart,  Esq, 
M.A.,  F.B.S. 

9.  "  Earthquake  Theory."     By  Charles  Grififin,  Esq.     Communi- 

cated by  Charles  V.  Walker,  Esq.,  F.R.S.,  Secretary. 

10.  "  History  of  the  EartJiquake  of  1863,  October  6."     By  E.  J. 

Lowe,  Esq.,  P.B.A.S.,  P.G.S.,  Ac. 

11.  "  Sound  in  the  Upper  Air  while  the  Lower  Air  was  still."    By 

Alex.  Herschell,  Esq.  Communicated  by  Henry  Storks 
Eaton,  Esq.,  M.A.,  Librarian. 

12.  "  Snow-Crystals  and  Hail  as  observed  at  the  Beeston  Obser- 

vatory."   By  E.  J.  Lowe,  Esq.,  F.E.A.S.,  &c. 
18.  "  Ozone  Observations  in  Finland."     By  E.  H.  Julin.     Com- 

municated  by  L.  P.  Casella,  ^sq. 
14.  '*  On  the  Storms  at  the  close  of  October  1863."    By  Henry 

Storks  Eaton,  Esq.,  M.A.,  Librarian. 
16.  "  Climate  of  Oangaroowa,  near  Kandy,  Ceylon."    By  H.  H. 

Harnes,  Esq.     Communicated  by  L.  P.  Casella,  Esq. 

16.  "  Computation  of  the  Dew-point  from  the  Eeadings  of  the 

Wet  and  Dry  Thermometers."    By  J.  C.  Bloxam,  Esq. 

17.  "Monthly  Meteorological  Table  of  Observations,  taken  at 

Lagos,  Africa,  for  the  Half-year  ending  December  Slst, 
1863."    By  Charles  D.  Turton,  Esq. 

18.  "  Description  of  a  Portable  Anemometer  of  moderate  cost." 

By  Mr.  Adie.     Communicated  by  H.  S.  Eaton,  Esq. 

19.  "  Movement  of  the  Air  from  January  31st,  1863,  to  January 

31st,  1864,  as  recorded  at  the  Beeston  Observatory  by  the 
'AtmosphericEecorder.* "  ByE.  J.Lowe,Esq.,F.B.A.S.&c. 

20.  '*  The  Terrific  Gale  of  December  2,  1863.     Was  it  a  direct 

Ghale  or  a  Cyclonic  (Circular)  Storm  ?  "  By  Lieut.-CoL 
Henry  Austen. 

21.  ''  On  the  Meteorology  of  England  for  the  Years  1858  to  1862, 

and  the  combination  of  the  Besults  with  those  of  the  Years 
1855, 1856,  and  1857."  By  James  Glaisher,  Esq.,  F.E.S., 
Secretary. 

22.  ''New  Merciirial  Barometer  and  New  Mercurial  Maximum 

Thermometer."  By  James  Hicks,  Esq.  Communicated  by 
H.  S.  Eaton,  Esq. 

23.  "  Becord  of  Eain  at  Cirencester,  Gloucestershire,  from  1845 

to  1863."  By  Thomas  C.  Brewin,  Esq.  Communicated 
by  James  Glaisher,  Esq.,  F.E.S.,  Secretary. 
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24.  <'I^ote0  on  his  Eighteenth   Balloon  Ascent.*'    Bj  Jamds 

Olaisher,  Esq.,  F.E.S.,  Secretary. 

25.  *'  Porecasts  of  the  coming  Season."     By  Lieut.-OoL  Heniy 

Austen. 

26.  "  Forecasts  of  the  coining  Summer."     Bj  T.  DuBoulaj,  Esq. 

27.  "  Explanation  of  Meteorological  Tahles,  illustrating  the  Cli- 

mate of  East  Tropical  AiHca."  By  John  Kirk,  Esq.,  M.I>. 
(of  Dr.  Livingstone's  Zambesi  Expedition).  Communi- 
cated by  P.  Galton,  Esq.,  E.E.S.,  Foreign  Secretary. 

28.  '^  Ozone  ObservatiouB  at  Elsinore,  Finland."     By  M.  E.  Julin. 

Communicated  by  L.  P.  Casella,  Es<^. 

29.  "  Photographic  Beproduction  of  Magnetic  Tracings  atKew  and 

at  Lisbon."     By  Balfour  Stewart,  Esq.,  M.A.,  F.B.S. 


No  change  has  been  made  in  the  arrangement  of  the  Library 
during  the  past  year ;  it  is  tolerably  well  arranged,  though  not  so 
well  as  your  Librarian  could  wish.  It  is  ayailable  for  consultation 
by  Members,  as  heretofore,  between  11**  a.m.  and  4f^  p.m.,  at  Mr. 
Bear dmore's  Booms,  30  Ghreat  G^eorge  Street,  Westminster ;  but 
on  Saturdays  it  is  closed  at  1  p.m. 

Since  the  last  Anniversary,  102  volumes  and  pamphlets  have 
been  added  to  the  shelves,  all  of  them  being  presentations ;  and 
of  the  total  number,  25  volumes  were  presented  by  Mr.  Balfour 
Stewart,  F.R.S.,  Director  of  the  Kew  Observatory. 

In  the  same  interval  63  volumes  have  been  borrowed  by  18 
Members  on  various  occasions ;  of  which  16  are  in  the  hands  of 
Members  at  the  present  date. 

Your  Librarian,  Mr.  Eaton,  has  prepared  a  fresh  Catalogue,  in 
which,  for  convenience  of  reference,  the  titles  of  the  books  are  con- 
densed as  far  as  practicable. 

A  copy  will  be  sent  to  each  Member,  with  this  Beport. 


BxKEFAOTOBB. — The  following  is  a  list  of  the  institutions  and 

gersons  who  have  contributed  to  the  Library  during  the  present 
ession ;  and  whose  names  are  here  recorded  in  accordance  with 
Bule68:— 

America American  Government. 

„       American  Philosophical  Society. 

„       Begents  of  the  Smithsonian  Institution. 

England British  Oovemment. 

„       Boyal  Astronomical  Society. 

„       Boyal  Institution  of  Gbreat  Britain. 

„       Liverpool  Philosophical  Society. 

„      Stonyhurst  Observatory,  Director  of. 

France  French  Meteorological  Society. 

Norway University  of  Christiania. 

Portugal    Boyal  Academy  of  Sciences,  Lisbon. 

Scotland    Scottish  Meteorological  Society. 

Sweden  Boyal  Swedish  Aci^emy  of  Bciences. 
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Abbot,  FranciB. 
ArmeUim,  ^f.  T. 
ABtronomer  Boyal. 
Bianooni,  Prof.  G.  O. 
Brooke,  Charles. 
Burge,  E.  L. 
Dove,  Prof. 
Du  Boulaj,  ThoB. 
EitzBoj,  Admiral. 
Foumet,  M.  M. 
Eritsch,  Karl. 
GKiltoti,  Francis. 
Qlaisher,  James. 
Graham,  Lieut.- Col. 
Hartnup,  J. 
Heis,  Dr.  Ed. 
Jackson,  Dr.  Scoresby. 


Lec^Dr. 

Main,  Bev.  B. 

Martins,  Chas. 

Mello,  Don  A.  Manual  de. 

Negretti  and  Zambra. 

Perrey,  Alexis. 

Petit,  M.  F. 

Secchi,  Father. 

Sinobas,  Don  Manual  Bico  Y. 

Smith,  Augustus. 

Smyth,  Admiral. 

Stewart,  Balfour. 

Symons,  G.  J. 

Todd,  Charles. 

Vernon,  G.  V. 

Walker,  C.  V. 

Witherby,  E. 


The  free  list  remains  as  before  (vide  vol.  i.  pp.  408-4),  namely, 
the '  Proceeding '  are  presented  firee  of  cost  to  forty-eight  institu^ 
tions  and  individuals.  

-  Your  Foreign  Secretaiy,  Mr.  Galton,  reports  that  Charles  Bolls 
Marten,  Esq.,  of  Martendale,  New  Zealand,  had  applied  through 
our  Vice-President,  Mr.  Silver,  that  the  Council  of  the  Socielj 
would,  in  accordance  with  the  circular  issued  in  June  1868  (tfide 
vol.  i.  pp.  897-400),  ''  forward  through  one  of  the  Secretaries  a 
simple  outfit  of  the  necessary  thermometers  and  rain-^uees, 
vermed  and  packed  for  immemate  shipment  and  use."  He  has 
made  a  "  prepayment  of  £2  lOf.  to  meet  their  cost ;  *^  and  the  in- 
struments have  been  fbrwarded  ta  him. 
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The  Beport  having  been  read,  the  following  resolutions  were 
carried  unanimouslj : — 

Proposed  by  Alex.  Beattie,  Esq.,  J.  P., 
Seconded  by  S.  M.  Drach,  Esq.,  E.B.A.S. 

That  the  Beport,  which  has  just  been  read,  be  received  and 
adopted ;  and  that  it  be  printed  and  circulated  among  the 
Members  of  the  Society. 

Proposed  by  C.  V.  Walker,  Esq.,  F.B.8.,  F.B.A.S., 
Seconded  by  A.  Brewin,  Esq. 

That  this  Meeting  is  of  opinion  that  to  be  Incorporated  by 
Boyal  Charter  would  advance  the  interests  and  increase  the 
usefulness  of  this  Society. 

Proposed  by  Augustus  Smith,  Esq.,  M.P., 
Seconded  by  W«  Hering,  Esq.,  M.I). 

That  the  Council  be  requested  to  take  the  steps  necessary 
for  obtaining  a  Boyal  Charter  of  Incorporation. 

Proposed  by  James  Glaisher,  Esq.,  F.RS.,  E.B.A.S., 
Seconded  by  C.  Brooke,  Esq.,  M.A.,  F.B.S. 

That,  in  the  event  of  a  Charter  being  mnted  by  the  Crown, 
the  Society  be  Incorporated-  under  the  style  and  titiie  of 
'*  The  Meteorological  Society ;  "  and  that  the  Members  use 
the  distinctive  letters  **  F.M.S." 

Proposed  by  A.  Brady,  Esq.,  F.RG.S., 
Seconded  by  A.  Smith,  Esq.,  M.P. 

That  a  private  subscription  be  opened  for  meeting  the 
expense  connected  with  procuring  a  Charter ;  and  that  the 
Secretaries  issue  circulars  for  that  purpose. 

Proposed  by  H.  S.  Eaton,  Esq.,  M.A., 

Seconded  by  Jas.  Gkisher,  Esq.,  F.B.S.,  F.B.A.S. 

That  the  cordial  thanks  of  the  British  Meteorological  So- 
ciety be  communicated  to  the  Council  of  the  Institution  of 
Civil  Engineers  for  having  eranted  the  Society  free  permission 
to  hold  their  Meeting  in  the  rooms  of  the  Institution  during 
the  Session  that  has  just  ended. 

The  President  appointed  W.  F.  Ingelow,  Esq.,  and  A.  Brewin, 
Esq.,  as  Scrutineers ;  and  a  ballot  was  then  taken,  and  the  follow- 
ing list  of  Members,  prepared  and  proposed  by  the  retiring 
Council,  was  received  and  adopted  as  Cfouncil  and  Officers  for  the 
sixteenth  Session,  1864-65: — 
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THE  OFFICERS  AND  COUNCIL 

OF 

THE  BBITISH  METBOEOLOGICAL  SOCIETY, 
Elected  15th  of  Juke,  1864. 


Preflideiit 

RoBBBT  DuNDAS  THOMSON,  EsQ.,  M.D.,  F.R.S.  L.  &  E.,  41  York 
7erraee,  Regent  %  Park,  N.W. 

Yice-PreddentB. 
AirroNio  Brady,  Esq.,  F.G.S. 
S.  W.  SiLVEB,  Esq.,  F.RG.S. 
J.  W.  Tbipb,  Esq.,  M,D. 
8.  C.  Whitbbead,  Esq.,  F.R.S.,  F.R.A.S. 

Treasurer. 
Hbnby  Pebioal,  Esq.,  F.R.A.S.,  67  Warrm  Street,  Fitxroy  Square,  W. 

Secretaries. 
J.  Glaishbb,  Esq.,  F.R.S.,  F.R.A.S.,  DarttnauthIKace,BlaekheathyS,i:, 
C.  V.  Walkeb,  Esq.,  F.R.S.,  F.R.A.8.,  Femside,  JRed  HiU,  Reigate, 

Foreign  Secretary. 

LiBUT.-CoL.  Alex.  Stbange,  F.R.S.,F.R.A.S.,16  Ovrntfton  Sqwire, 
Brompton,  S.W. 

Librarian. 
H.  S.  Eaton,  Esq.,  M.A.,  25  Great  Oeorge  Street,  S,W. 

Conndl. 

N.  Beabdmobe,  Esq.,  C.E.,  F.R.A.S.,  F.RG.S.,  F.G.S.,  &c. 

C.  Bbooee,  Esq.,  M.A.,  F.R.S. 
Latimeb  Clabk,  Esq.,  C.E. 
W.  P.  Dymond,  Esq. 

F.  Galton,  Esq.,  M.A.,  F.R.S.,  F.R.G.S. 
J.  P.  Habbison,  Esq.,  M.A. 

J.  Lee,  Esq.,  LL.D.,  F.R.S.,  F.R.A.S.,  F.L.S.,  F.G.S.,  F.S.A. 
R.  W.  Mylne,  Esq.,  C.E.,  F.R.S.,  F.G.S.,  F.S.A. 

D.  Slate,  Esq. 

T.  SoFWTTH,  Esq.,  M.A.,  F.RS.,  F.G.S. 
Balfoub  Stbwabt,  Esq.,  M.A.,  F.R.S. 

G.  J.  Symons,  Esq. 
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The  following  Besolutions  were  carried  unanimously  : — 

Proposed  by  W.  Camps,  Esq.,  M.D.,  F.S.S., 
Seconded  by  S.  M.  Drach,  Esq.,  F.R.A.S. 

That  the  thanks  of  the  Society  be  given  to  the  Officers  for 
their  services  during  the  Session  that  has  now  closed. 

Proposed  by  S.  W.  Silver,  Esq.,  E.R.G.S., 
Seconded  by  W.  Hering,  Esq.,  M.D. 

That  the  thanks  of  this  Meeting  be  given  to  Dr.  Tripe, 
Vice-Preftident,  for  the  courteous  manner  in  which  he  has 
conducted  the  business  of  this  Meeting. 

Proposed  by  Augustus  Smith,  Esq.,  M.P., 
Seconded  by  Louis  P.  Casella,  Esq.,  F.RA.S. 

That  the  special  thanks  of  this  Society  be  given  to  Mr. 
Walker  for  the  energy,  perseverance,  and  success  with  which, 
as  Editor,  he  has  conducted  the  '  Proceedings  of  the  British 
Meteorological  Society.* 


NOTICE. 

Sessiok  1864-65. 

The  Meetings  will  be  held  on  the  Third  Wednesdays  in  the  month, 

at  25  Great  George  Street,  Westminster,  S.W., 

by  the  kind  permission  of 

Thk  Council  op  the  Ijjstitution  of  Civil  Enginerbs. 

Ordikart  Meetings  at  7  p.m. 


1865.  March    15 

„      April 19 

„      June  21 


1864.  November 16 

1865.  January 18 

„     February    15 

The  Annual  General  Meeting  will  be  held  after  the  Ordinary 
Meeting  on  June  21. 

CouKciL  MEETnras. 


1864.  October 19 

„      November 16 

1865.  January 18 

„     February   15 


1865.  March    15 

„     April 19 

„     June  21 

„     October 18 


*«*  After  the  Meeting  a  Subscription  Liat  was  onened  in  the 
room,  to  meet  the  expenses  of  procttring  a  Boyal  Cnarter ;  and 
£54  0«.  6d.  waa  subscribed. 
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S.  C.  WHITBEEAD,  Esq.,  F.E.S.,  Vice-President,  in  the  Chair. 

Capt.  F.  J.  Bolton,  12th  Begiment,  Berkeley  Chambers,  Brutou 

Street,  S.W. ; 
W.  M.  Burke,  Esq.,  M.D.,  31  Molesworth  Street,  Dublin ; 
Henry  Parmer,  Esq.,  Flora  Cottage,  Lenton,  near  Nottingham ; 
D.  A.  Freeman,  Esq.,  1  Pump  Court,  Temple ; 
A.  Henriquez,  Esq., 
James  Hicks,  Esq.,  Hatton  Ghtrden ; 
Thomas  Letts,  Esq.,  Perry  Hills,  Sydenham,  and  Black  Gkmg,  Isle 

of  Wight; 
Colonel  W.  Myers,  H.  P.  Eoyal  Staff  Corps,  Halifax,  Nova  Scotia ; 
Thomas  E.  Wyatt,  Esq.,  Spring  Grove,  W. ; 
were  balloted  for  and  duly  elected  Members  of  the  Society. 

The  names  of  Two  Candidates  for  admission  into  the  Society 
were  read. 


LXXII.  On  the  Belatian  of  the  Atmospheric  Air  to  the  Aqueoue 
Vapour  existing  therein.     By  Professor  Lamont. 

[Truulated  by  W.  T.  Lynn,  Esq.,  B.A.,  F.B.A.S.,  of  the  Boyal  ObMrratoiy, 
Qreenwioh.] 

Afteb  I  had  furnished,  in  the  year  1857,  the  first  proof  that  the 
aqueous  vapour  existing  in  the  atmospheric  air  does  not,  as  it  was 
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generally  supposed  to  do  in  conformity  with  Dalton*s  laws,  form 
an  atmosphere  independent  of  the  air,  and  subsisting  by  itself*,  I 
succeeded,  in  the  year  1862,  in  proving,  by  an  unequiyocal  expe- 
riment, that  Dalton's  law  itself  needs  a  correction,  and  that  the 
vapour,  when  it  exists  in  a  space  full  of  air,  is  not  independent  of 
the  air,  but  rather  the  air  and  the  vapour  mutually  exercise  a 
pressure  upon  each  other  t.  I  now  return  to  the  same  subject, 
partly  in  order  to  remove  misunderstandings,  partly  in  order  to 
discuss  more  accurately  some  individual  points  in  the  vapour- 
theory  itself. 

As  regards  the  misunderstandings,  some  persons  appear  to  have 
doubted  whether  the  doctrine  of  the  independent  nature  of  the 
vapour-atmosphere  was  really  started  by  Dalton  and  has  been 
accepted  by  meteorologists,  whilst  others  have  considered  it  to  be 
of  little  importance,  in  meteorological  investigations,  whether  the 
existence  of  an  independent  vapour-atmosphere  be  assumed,  or 
the  vapour  be  regarded  as  merely  mixed  with  the  air. 

What  views  Dalton  held  concerning  the  constitution  of  the 
atmosphere  are  found  so  clearly  and  definitely  expressed  in  his 
writings  that  no  doubt  thereupon  can  arise.  His  doctrine  is,  that, 
if  several  gases  exist  in  the  same  space,  each  gas  exerts  a  pressure 
upon  its  own  molecules  only,  and  each  gas  diffuses  itself  as  if  the 
other  gases  were  not  present  at  all.  He  therefore  distinguishes 
five  different  atmospheres  as  existing  upon  the  earth^s  surface, 
each  of  which  is  wholly  independent  of  the  others — namely,  the 
nitrogen  atmosphere,  the  oxygen  atmosphere,  the  vapour  atmo- 
sphere, the  carbonic-acid  atmosphere,  and  the  hydrogen  atmo- 
sphere. He  adds  moreover  that,  if  one  or  other  atmosphere  were 
suddenly  withdrawn,  this  would  have  not  the  slightest  effect  upon 
the  distribution  and  diffusion  of  the  rest  J. 

*  Memoirs  of  the  Maihematioo-phjsical  Class  of  the  Boyal  Academy  of 
Sciences,  viii.  p.  183. 

t  Extract  from  a  letter  to  Prof.  Eamtz,  dated  Munich,  1862  (Proceedings  of 
the  Brit.  Meteor.  Soc.  i.  p.  310). 

I  Dalton  considers,  firsts  the  different  hypotheses  which  could  be  held  upon 
the  mixtureof  gases  with  regard  to  the  relation  of  the  individual  ingredients,  and 
comes  to  the  conclusion  that  only  perfect  independence  can  satisfy  ihe  obserred 
facts ;  he  then  continues,  "  Before  the  modem  discoTeries  in  chemistafy,  the  atmo- 
sphere was  considered  as  one  simple  elastic  fluid  sui  generis.  Layoisier  taught 
us  there  were  two  essentially  distinguishable  fluids  to  be  found  in  it.  .  .  .  it  now 
appeam  there  are  at  least  four  distinct  elastic  fluids  found  in  erery  portion  of 
atmospheric  air  subject  to  examination.  And  these,  for  aught  that  appears,  are 
totally  independent  one  of  another — ^so  much  so,  that,  if  any  one  of  them  was  wholly 
withdrawn  from  the  surface  of  the  earth,  the  rest  would  not  at  all  be  affected  by 
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In  books  on  physics  we  find  the  same  principles  repeated,  and 
it  is  not  known  to  me  that  since  Dalton's  time  any  physicist  ot 
note  has  attempted  to  contradict  them.  The  same  may  be  said  of 
meteorologists,  whose  views  have  been  very  fully  developed  and 
collected  by  Schmid*. 

Now  the  experiment  instituted  by  me  proves  incontestably  that, 
if  air  and  aqueous  vapour  exist  in  the  same  space,  the  vapour  ex- 
erts a  pressure  upon  the  air,  and  the  air  upon  the  vapour ;  and 
consequently  the  proposition  upon  which  Dalton  started,  and  tie 
conclusions  which  he  deduced  from  it,  are  perfectly  untenable. 
Mr.  Bloxam  indeed  asserts  t  that,  notwithstanding  the  facts  which 
have  been  brought  forward,  Dalton's  laws,  "  as  they  have  been 
accepted  by  British  meteorologists,"  must  be  looked  upon  as  per^ 
fectly  correct.  Meantime  I  find  that  Sir  J.  Herschel,  in  his 
"Meteorology,"  expressly  enunciates  as  a  principle  the  mutually 
independent  nature  of  the  vapour  and  the  air^  (''non-reciprocity 
of  pressure  *');  1  find  moreover  that  the  first  British  meteorologist  s 
now  living  subtract  the  vapour-pressure  from  the  observed  reading 
of  the  barometer  with  the  view  of  obtaining  the  pressure  of  dry 
air — a  practice  which  has  no  meaning  unless  the  existence  of  an 
independent  vapour  atmosphere  be  assumed. 

How  far  it  can  be  the  same  in  meteorological  inquiries,  whether 
we  regard  the  pressure  of  vapour  as  independent  or  the  vapour  as 
mixed  with  the  atmosphere,  becomes  clear,  if  we  consider  that  in 
the  first  case  po  atmospheric  motion  is  produced  by  the  former, 

the  eircumstance,  either  in  their  density  or  Bituation ;  or  if  any  atmoephere  of 
another  kind  were  added  to  them,  they  would  Btill  retain  their  respectiTe  stations 
and  densities."  (Mem.  of  the  Lit.  and  Fhil.  Soc.  of  Manchester,  toI.  t.  pt.  ii. 
p.  646.) 

*  Universal  Encyclopaedia  of  Physics,  "  Meteorology,"  by  Schraid,  pp.  42, 
601.920. 

t  Prooeedings  of  the  British  Mettorologioal  Society,  yol.  ii.  p.  44.  Compare 
also  an  earlier  papw  of  the  same  author,  toI.  i.  p.  362. 

In  the  same  Tolome,  the  doctrine  according  to  which,  in  contradiction  to 
Dalton's  theory,  the  vapour  is  scattered  in  the  atmosphere  without  regular  dis- 
tribution, is  stated  to  be  derived  from  Halley  ;  more  justly,  however,  it  might,  be 
ascribed  to  Aristotle.  Herein,  of  course^  it  cannot  be  overlooked  that  before 
Dalton's  time  the  properties  of  vapour  were  not  known ;  consequently  there  oou^d 
be  no  such  thing  as  a  correct  doctrine  regarding  its  relation  to  atmospheric  air. 
Also  more  recently  it  may  happen  that  meteorological  writers  have  occasionally 
expressed  correct  opinions  in  reference  to  the  diffusion  of  the  vapour  in  the  atmo- 
sphere,  net  as  adducing  such  views  for  the  purpose  of  deciding  the  scientific  ques- 
tions with  which  they  are  connected,  but  because  the  writers  were  themselves 
wholly  unacquainted  with  those  scientific  questions  and  their  signification. 

t  "Meteorology,"  from  the  •  Encydopiedia  Britannica,'  by  Sir  J.  Herschel, p.  50, 

U  2 
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but  only  the  transport  of  moisture,  and  in  some  measure  also  of 
heat,  whilst  in  the  second  ease  the  vapour  elevates  the  atmosphere, 
moves  masses  of  air  from  their  place,  and  thereby  every  change  in 
the  vapour  produces  a  corresponding  change  in  the  equilibrium 
of  the  atmosphere. 

I  will  now  discuss  more  accurately  some  points  in  the  vapour- 
theory  itself.  In  the  first  place  it  should  be  remarked  that  Dalton, 
when  led  by  his  experiments  to  consider  every  gas  as  independent 
by  itself,  and  not  subjected  to  the  pressure  of  the  rest,  first  con- 
ceived this  efibct  to  exist  in  the  mixture  of  permanent  gases,  and 
afterwards  transferred  this  effect  to  aqueous  vapour  also. 

But  now,  Dalton's  previous  assumption  having  been  proved  to 
be  unfounded  in  the  case  of  aqueous  vapour,  it  may  be  asked 
whether  it  can  be  considered  as  well  founded  in  that  of  the  per- 
manent gases. 

There  would  be  no  difficulty  in  deciding  this  by  an  experiment  *. 
I  have  not,  however,  performed  the  experiment  itself,  because  the 

*  Amongst  the  different  oontrivanceB  which  oould  be  formed  to  make  the  ex- 
periment, the  following  appears  to  me  to  offer  the  least  difficulty  in  its  execution : 
Take  a  glass  vessel,  of  the  form  represented  in  the  figure,  consisting  of  two  spheres. 


A  and  B,  and  the  open  narrow  tubes,  ab,  ed,  ef,  which  proceed  firom  them.  At 
first  let  the  communication  between  A  and  B  be  stopped  by  the  cock  ^,  and  fill 
the  half  a^  with  oxjgen  gas,  the  half  ^/ with  hydrogen,  enclosing  them  by  the 
drops  of  quicksil?er,  p  and  9,  upon  which  the  atmosphere  presses  from  without. 

Now  after,  under  suoh  conditions,  equilibrium  has  established  itself,  open 
suddenly  the  cock  ff,  and  the  oxygen  of  the  space  A  will  effuse  itself,  according 
to  Dalton*s  theory,  without  exercising  any  pressure  whatever  upon  the  hydrogen, 
through  the  narrow  tube  ff  d  into  the  space  By  and  then  through  the  narrow  tube 
ef  against  the  drop  of  quicksilver  q ;  and  as  this  motion,  on  account  of  the  friction, 
demands  some  time,  the  drop  of  quicksilver,  p,  must  in  the  mean  time  advance 
further  towards  A\  for  an  analogous  reason  the  drop  of  quicksilyer,  q,  will  also 
advance  towards  B.  Not  till  the  oxygen  has  arrived  at  the  drop  q,  and  the  hy- 
drogen to  the  drop  />,  will  the  drops  be  pressed  back  to  their  original  positions. 
A  further  consequence  of  Dalton's  law  would  be,  that,  if  the  cock  were  kept  open 
imtil  complete  equalization  took  place,  in  different  parts  of  the  space  pressures 
of  different  strength  would  exist. 

If  the  above  experiment  should  be  performed,  there  is  no  doubt  that  at  the 
opening  of  the  cocks  the  drops  of  quicksilver  would  remain  at  perfect  rest — a  re- 
sult which,  upon  the  supposition  of  the  independence  of  the  gases,  oould  only  be 
explained  if  the  expansion  occupied  no  appreciable  time.  Such  a  supposition 
Dalton  never  made,  and  it  would  also  be  oontradictoiy  to  the  laws  of  the  motion 
of  fluids. 
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result  maj  be  foreseen,  and  would  doubtless  lead,  contrary  to 
Dalton's  supposition,  to  the  general  proposition,  that  as  there  is 
but  one  attractive  force,  which  is  a  property  of  all  ponderable 
substances  in  different  degrees,  so  also  there  exists  only  one  re- 
pulsive force  amongst  the  permanent  as  well  as  non-permanent 
gases,  which  acts  upon  the  molecules  in  a  determinate  proportion  *. 
A  molecule  of  oxygen,  of  hydrogen,  of  vapour,  &c.,  would,  in  con- 
formity with  this  principle,  quite  independently  of  their  otherwise 
dissimilar  natures,  exercise  one  upon  another  a  mutual  repulsion, 
just  as  a  mass  of  iron,  of  stone,  of  water,  Ac,  would  mutually 
attract  one  another.  The  repulsive  force  of  gases  must  be  looked 
upon  as  a  proper  effect  of  heat. 

With  regard,  moreover,  to  Dalton*s  doctrine,  it  must  not  be 
forgotten  that  he  made  no  experiment  by  which  to  prove  the 
independence  of  the  gases,  but  assumed  this  independence  in 
order  to  explain  the  circumstance  which  was  known  by  experi- 
ment, that,  if  several  gases  exist  in  the  same  space,  a  uniform 
mixing  takes  place,  t.  e,  each  gas  diffuses  itself  uniformly  through- 
out the  whole  space.  But,  on  the  other  hand,  it  should  be  re- 
membered that  the  same  effect  might  arise  from  a  totally  different 
cause ;  and,  as  a  proof  of  this  assertion,  the  diffusion  of  colouring- 
matter  in  water  may  serve  as  an  example.  If  appropriate  colour- 
iug-matter  be  introduced  into  a  vessel  filled  with  water,  its  atoms 
will  immediately  begin  to  scatter  themselves,  and,  after  a  longer 
or  shorter  time,  the  colouring-matter  will  be  found  uniformly 
distributed  through  the  whole  mass  of  water,  although  it  is  not 
possible  to  suppose  conditions  such  as  Dalton  supposed  in  the 
uniform  distribution  of  gases.  The  explanation  of  the  process 
here  considered  offers  a  little  difficulty,  and  different  opinions  may 
exist  with  reference  to  it.  I,  for  my  part,  represent  to  myself  the 
diffusion  as  a  tendency  of  the  molecules  of  a  fluid  to  enclose  mo- 
lecules of  an  extraneous  nature,  and  found  this  view,  in  the  first 
place,  upon  the  action  of  the  air. 

If  a  magnet  be  caused  to  vibrate,  a  stratum  of  air  of  the  thick- 
ness of  three  Paris  lines  will  firmly  connect  itself  with  the  surface 
of  the  magnet,  partaking  in  its  vibration  t;  analogously  with  this, 

*  This  hypotheeiB  has  already  been  discuaaed  by  Dalton  in  the  above-men- 
tioned memoir,  p.  541  ;  according  to  his  view,  however,  it  must  be  regarded  as 
irreoonoileable  with  the  results  of  observation. 

t  Foggendorff,  'Annals/  Ixxi.  p.  124.  Beesel  had  already,  in  the  year  1827,  deter- 
mined the  influence  of  the  adhesion  of  air  in  pendulum-experiments ;  and  before 
him  Bezout  had  laid  down  correct  principles  on  the  same  subject. 
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every  atom  which  moves  in  the  air  is  surrounded  by  a  spherical, 
firmly-adhering  atmosphere  of  air,  which  descends  with  the  atom 
towards  the  earth,  retarding  or  sometimes  altogether  destroying 
the  motion  of  the  atom*. 

Tha  supposition  of  an  analogous  tendency  in  gases  would  sufEce 
to  make  intelligible  their  uniform  admixture ;  and  although  other 
natural  hypotheses  also  (for  example,  the  assumption  that  amongst 
the  molecules  of  the  same  gas  the  repulsive  force  is  somewhat 
gi^ater  than  amongst  the  molecules  of  different  gases)  might  be 
formed  in  order  wholly  or  partly  to  explain  the  result,  it  appears 
to  me  that  there  is  no  sufficient  a  priori  ground  for  the  introduc- 
tion of  such  hypotheses. 

With  the  principles  hitherto  established,  I  will  now  proceed  to 
discuss  somewhat  more  closely  the  nature  and  properties  of  vapour. 

A  molecule  of  vapour  consists  of  water  and  latent  heat  united 
with  one  another  in  a  proportion  quite  definite,  so  that  one  mo- 
lecule of  vapour  has  precisely  the  same  quantity  of  water  and  of 
latent  heat  as  another ;  from  this  it  immediately  results  that  the 
content  of  water,  as  also  the  latent  quantity  of  heat  of  a  mass  of 
vapour,  is  proportional  to  the  density  of  the  vapourf. 

*  I  beliere  that  the  motion  of  finely -diTided  matters  in  the  air  has  hitherto 
been  usually  considered  as  an  effect  of  the  resistance  or  the  tenacity  of  the  air. 
According  to  this,  a  molecule  existing  in  the  air  would  have,  in  falling,  to  separate 
the  molecules  of  air.  But  the  explanation  given  abore  appears  to  me  more 
correct,  according  to  which  the  slow  fall  of  a  molecule  arises  chiefly  from  its 
having  to  carry  with  it  a  certain  mass  of  air ;  of  course,  on  this  supposition,  the 
tenacity  of  the  air  acts  so  much  the  more  strongly.  The  slow  faH  of  finely 
divided  chalk  in  water  may  be  mentioned  as  very  appropriate  for  the  elucidation 
of  the  effect  here  spoken  of.  The  particles  of  chalk,  which  are  two  and  a  half 
times  as  specifically  heavy  as  water,  may  remain  whole  days  moving  in  the  water 
without  perceptibly  approaching  the  bottom  of  the  vessel 

The -movement  of  the  clouds  in  the  air  is  to  be  considered  as  an  analogous 
process.  If  a  cloud  descends  towards  the  earth's  surface,  the  whole  mass  of  air 
existing  amongst  the  molecules  of  water  must  be  carried  with  it ;  that  is  to  say,  a 
cloud  forms  a  connected  conglomerate  of  air  and  water,  which  is  only  a  little 
specifically  heavier  than  the  atmosphere. 

Sir  J.  Herschel  ('  Meteorology,'  p.  101)  eipresses  the  opinion  that  the  douds, 
without  an  upward-acting  force  (i^hich,  according  to  him,  chiefly  ariaee  from  the 
evaporation  produced  by  the  sun's  rays),  would  necessarily  fall  tolerably  quickly 
towards  the  earth,  and  that  the  clouds,  in  consequence  of  this,  are  higher  during 
the  day,  and  sink  lower  during  the  night ;  this  view  appears  to  me  to  eorrespond 
less  with  the  facts  determined  by  observation  than  the  one  developed  above. 

That  water  can  support  itself  floating,  finely  distributed,  in  the  air,  under 
certain  circumstances,  without  falling  down  towards  the  earth,  is  proved  by 
the  mist  which  may  often  be  observed  when  the  air  is  so  still  as  to  be  without  any 
perceptible  motion,  and  by  the  vapour  which  is  constantly  found  in  damp  cellars. 

t  With  the  experiments  of  Watt,  and  the  more  recently  obtained  results  of 
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As  regards  the  union  of  the  latent  heat  with  the  water,  we 
know  nothing  of  its  peculiar  nature ;  thus  much  only  is  known, 
that  it  does  not  take  place  by  a  gradual  transition,  but,  as  is 
generallj  the  case  with  changes  in  a  state  of  aggregation,  hj  a 
sudden  change — ^a  spring. 

In  what  the  latent  condition  of  the  heat  consists  is  also  really 
unknown,  although  in  reference  to  it  several  points  are  deter- 
mined by  observation.  In  the  first  place,  it  results  incontestably 
from  a  close  consideration  of  all  the  circumstances,  that  it  is  not 
a  sort  of  affinity  or  mutual  attraction  between  the  water  and  the 
heat  that  produces  the  formation  of  the  vapour  and  the  latent 
state  of  the  heat,  but  that  rather  the  repulsion  which  the  free 
heat  exerts  upon  itself  occasions  the  transition  into  the  latent 
condition. 

But  the  latent  condition  is  not  a  sort  of  condition  of  annihila- 
tion of  power,  but  a  condition  of  oppression,  in  which  the  latent 
heat  is  held  do¥m  by  the  fi'ee  heat,  the  former  being  immediately 
converted  into  free  heat  as  soon  as  the  existing  free  heat  is  no 
longer  sufficient  to  hold  it  down. 

By  this  it  appears  that  there  is  between  the  free  and  the  latent 
heat  a  proportion-limit,  or,  if  you  will,  a  state  of  slippery  equi- 
librium, and  that,  as  soon  as  the  free  heat  is  too  great,  a  part  of 
it  must  pass  into  the  latent  state,  and  as  soon  as  the  latent  heat 
is  too  great,  a  part  of  it  must  pass  into  the  free  state.  In  this 
proportion-limit  the  free,  like  the  latent  heat,  is  to  be  measured 
by  its  quantity. 

Now  the  quantity  of  free  heat  in  a  space  is  represented  by  the 
product  of  the  temperature,  read  off  by  the  thermometer,  into  the 
space,  and  the  quantity  of  latent  heat  by  the  product  of  the  den- 
sity of  the  latent  heat  (that  is,  of  the  density  of  the  vapour)  into 
the  space ;  we  may  therefore  substitute  for  the  proportion-Umit 
between  the  free  and  the  latent  heat  a  proportion-limit  of  the 
same  significance  between  the  temperature  and  the  density  of  the 
vapour. 

The  principles  hitherto  developed  correspond  perfectly  to  the 
determinations  which  observation  has  furnished  in  regard  to  the 

Pambour,  this  agrees ;  the  more  accurate  inyestigations,  howerer,  of  Begnault 
show  that,  in  higher  temperatures,  a  gradual  deviation  from  the  simple  propor- 
tion takes  place.  NcTertheless  we  may  make  the  simple  proportion  the  foun- 
dation of  a  theory  of  vapour,  just  as,  in  investigations  concerning  the  laws  of 
elastic  bodies,  we  have  to  proceed  from  the  simple  relation  of  perfect  elasticity, 
althoiigh  it  docs  not  actually  exist  in  nature. 
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origin  and  circumstanceB  of  vapour  existing  in  space  void  of  air,  and 
in  particular  explain  how,  in  continued  compression  of  vapour  or 
continued  diminution  of  temperature,  a  limit  is  reached  at  which 
the  molecules  of  vapour  begin  to  resolve  themselves  into  their 
constituent  parts — water  and  heat. 

In  space  full  of  air,  some  modification  takes  place  in  the  for- 
mation as  well  as  in  the  condition  of  the  vapour.  Theformatum 
of  the  vapour  is  not,  indeed,  restrained  hj  the  pressure  of  the  air ; 
for  the  union  of  the  heat  with  the  molecules  of  water  goes  on 
quite  independently  of  everj  pressure ;  but  the  air  opposes  hin- 
drances to  the  diffunon  of  the  vapour ;  and  as  new  vapour  cannot 
be  formed  until  that  hitherto  formed  has  removed  itself  ftom  the 
surface  of  the  water,  the  formation  of  the  vapour  is  retarded :  in 
other  respects  the  vapour  spreads  itself,  by  virtue  of  the  above- 
explained  diffusion-tendency,  uniformly  with  the  time  into  every 
part  of  the  space  enclosed. 

In  space  filled  with  air,  the  vapour  has  to  resist,  besides  its  own 
pressure,  the  pressure  of  the  air  also ;  and  in  consequence  ot  this 
every  individual  molecule  of  vapour  is  compressed,  and  (if  the 
molecules  of  vapour  are  considered  as  elastic  spheres)  pressed  into 
a  smaller  volume :  since,  however,  the  molecules  of  vapour  are 
hereby  uniformly  distributed,  and  their  centres  remain  ae  far 
distant  from  one  another  as  if  no  air  at  all  were  present,  the  den- 
sity of  the  vapour  is  neither  increased  nor  dimini^ed,  and  there- 
fore the  above-stated  proportion-limit  between  the  temperature 
and  density  is  not  changed.  The  vapour,  as  a  constituent  part  of 
a  mixture  of  several  gases,  produces  then  an  augmentation  of 
the  pressure  equal  to  the  pressure  which  it  would  have  ex- 
erted of  itself  in  space  void  of  air ;  and  also  the  proportion-limit 
between  the  temperature  and  the  density  suffers  no  change  from 
the  pressure  of  the  other  gases, — everything  in  agreement  with  the 
result  deduced  by  Dalton  from  his  experiments,  that  with  vapour 
it  makes  no  difference  in  respect  to  pressure,  any  more  than  in 
degree  of  saturation,  whether  the  vapour  is  in  space  full  or  void 
of  air. 

So  long  as  we  experiment  with  aqueous  vapour  under  a  glass 
bell,  these  propositions  remain  perfectly  true;  but  if  they  are 
tried  in  the  infinitely-extended  space  of  the  atmosphere,  there 
enters  into  consideration — 

1.  That  upon  the  earth's  surface  not  only  the  water  but  also 
the  free  heat  is  very  unequally  distributed,  and  therefore  the  for- 
mation of  vnpour  taken  place  in  a  manner  by  no  means  uniform. 
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2.  That,  from  the  great  extent  of  the  atmosphere,  a  uniform 
distribution  of  the  vapour  therein,  even  if  no  peculiar  hindrances 
existed,  could  only  be  brought  about  after  the  lapse  of  a  long 
period  of  time*. 

3.  That  many  peculiar  hindrances  oppose  that  uniform  distri- 
bution, amongst  which  the  general  ones  should  be  principally 
mentioned,  such  as  the  local  currents  of  air,  the  continual  changes 
of  temperature,  and  partial  condensation. 

The  distribution  of  the  aqueous  vapour  in  the  air  is  dependent 
upon  an  infinite  number  of  effective  causes,  of  which  each  alone 
would  produce  a  certain  uniform  final  condition,  but  which  follow 
so  quickly  upon  one  another  that  a  final  condition  is  never 
reached.  Even  the  principal  causes  upon  which  the  existence  of 
vapour  depends  act  only  in  feeble  proportion.  Thus  the  quantity 
of  vapour  should  gradually  diminish  from  the  equator  towards  the 
poles,  and  the  density  of  the  vapour  should  diminish  in  uniform  pro- 
portion with  the  elevation ;  the  nature,  nevertheless,  of  the  earth^s 
surface  (tracts  of  water  and  land)  and  the  currents  of  the  atmo- 
sphere (carrying  in  horizontal  strata  across  one  another  warm 
and  damp  streams  from  the  south,  cold  and  dry  from  the  north) 
modify  these  results  to  a  very  great  degree,  and  even  sometimes 
completely  reverse  the  normal  relations.  In  the  latter  respect  the 
vapour  possesses  a  very  great  analogy  with  the  temperature  of 
the  air ;  and  this  analogy  serves  also  as  the  best  model  for  pro- 
ceeding in  deciding  how  the  meteorological  investigation  of  the 
aqueous  vapour  contained  in  the  air  should  be  conducted. 

We  determine  the  temperature  on  the  surface  of  the  earth,  its 
mean  values,  daily  and  annual  periods ;  the  same  must  be  done 
with  the  vapour,  and  it  is  the  density  of  the  vapour  which  should 
be  taken  to  determine  the  mass,  so  much  the  more  as  the  density 
is  indicated  by  the  instruments  employed  in  the  measurement. 
As  the  temperature  which  is  observed  on  the  earth's  surface  affords 
no  clue  for  the  investigation  of  the  temperature  in  the  higher 
regions  of  the  atmosphere,  so  also  from  the  quantity  of  vapour 

*  In  the  atmospheric  air,  eren  the  perfectly  uniform  distribution  of  the  con- 
stituent gases  is  to  be  ascribed  to  the  continued  process  of  admixture  during 
thousands  of  years.  The  opinion  that  in  the  higher  regions,  on  account  of  the 
difference  of  specific  gravity,  relations  of  mixture  must  subsist  different  from 
those  which  are  found  upon  the  earth's  surface  has  not  been  confirmed  by  ex- 
perience, and  would  neyer  have  been  theoretically  started  if  proper  regard  had 
been  paid  to  the  constant  interchange  of  the  upper  and  lower  strata  of  air,  and 
to  the  tenacity  of  the  air. 
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existing  at  the  earth's  surface  no  correct  conclusion  can  be  drawn 
concerning  the  quantity  existing  in  elevated  regions. 

The  progressive  diminution  of  temperature  with  elevation  forms 
an  investigation  which  can  only  lead  to  certain  mean  values  by 
numerous  series  of  observations  made  at  different  seasons  of  the 
year  and  at  different  parts  of  the  earth's  surface ;  precisely  in  the 
same  manner,  and  not  by  any  assumption  of  a  theoretically-correct 
but  never  actually-subsisting  diffusion  (or,  if  you  will,  expansion) 
of  the  vapour,  will  it  be  possible  to  arrive  at  a  knowledge  of  the 
proportion  of  aqueous  vapour  contained  in  the  atmosphere  at 
different  elevations. 


LXXIII.  On  the  Aurora  Australia  ofSth  June  1864. 
By  F.  Abbott,  Esq.,  of  Hobart  Town. 

Private  Obaeiratory,  Hobart  Town, 
13th  June,  1864. 

At  8  hours  p.m.  a  distinguished  feature  of  a  rich  and  rare  aurora 
appeared,  commencing  in  the  horizon  about  20°  E.S.E.,  forming 
an  angle  of  about  20°  to  the  equator,  at  which  point  it  took  a 
path  bordering  on  the  equator  nearly  due  east  and  west.  At  8* 
20"  it  formed  an  inverted  cone,  with  the  apex,  apparently  1  J°  wide, 
pointing  to  the  horizon,  and  the  base  about  8|°  wide  with  an 
altitude  of  60^.  At  this  period  it  became  very  peculiar  in  its 
external  properties,  forming  a  large  column,  of  a  clear  silvery 
lustre,  destined  to  span  the  heavens  in  one  entire  arch.  Its  pro- 
gress in  this  form  became  steady  and  regular,  but  slow,  until  it 
reached  the  meridian,  when  it  commenced  to  form  another  in- 
verted cone,  with  the  apex  pointing  due  west.  At  about  8*  40" 
it  became  a  most  superb  object :  the  brightness  of  its  white  light 
was  so  excessive  as  to  drown  the  Yia  Lactea,  and  its  form  a 
Rouble  cone,  each  cone  with  a  double  curve,  best  described  as 
resembling  the  form  of  the  diatom  C^rosigma  elongatum  under 
the  microscope,  the  aurora  having  a  dark  line,  as  in  the  Navicula, 
running  along  its  centre,  in  diameter  about  5±'.  At  8**  46* 
the  aurora-band  reached  from  a  Capricorn  us  to  a  Leo,  passing 
over  a  portion  of  Sagittarius,  Scorpius,  Libra,  Virgo,  and  Jupiter, 
to  Leo,  the  stars  in  each  constellation  being  distinctly  seen. 

On  the  apex  of  each  cone  reaching  the  two  extreme  points, 
they  both,  as  of  one  accord,  began  simultaneously  and  gradually  to 
disappear,  and,  by  a  slow  process,  the  cones  receded,  with  a  flut- 
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tering  and  rolling  motion,  arriying  at  the  base  nearly  together. 
At  about  8^  55"*  the  whole  had  vanished  from  sight. 

On  the  same  evening,  and  during  the  time  of  the  above  pheno- 
menon, a  very  strong  aurora,  or  southern  light,  illuminated  the 
horizon  for  a  space  of  2(f  on  each  side  of  the  pole  ;  but  it  was 
quite  distinct  from,  and  had  no  apparent  connexion  with,  the 
very  peculiar  and  interesting  band  that  formed  a  path  along  the 
Kodiac. 

The  meteorological  state  of  the  atmosphere  at  the  time  was 
humid.  Eain  fell  on  seven  out  of  the  first  eight  days  in  June, 
but  the  sky  was  clear  and  almost  cloudless  during  the  aurora. 

Atmospheric  pressure,  29*681  in.     Temperature,  45°. 

F.  Abbott. 


LXXIV.  Observation  on  a  Luminous  Meteor  observed  at  Hobart 

Town.  By  F.  Abbott,  Esq. 
Mb.  Abbott  observed  a  meteor  on  June  16, 1864,  at  10^  25"  p.m. 
It  was  a  globe  twice  the  size  of  Jupiter,  of  a  rich  blue.  It 
neither  left  train  nor  sparks :  lasted  about  two  seconds.  Its  di- 
rection was  from  a  Ophiuchi  to  about  l(f  north  of  a  Lyrse.  On 
exploding,  the  meteor  sent  out  two  flashes  of  lightning,  both 
flashes  of  the  same  colour  as  the  meteor,  and  in  a  direction  on 
each  side  at  right  angles  to  its  course;  each  flash  in  extent 
about  25°,  and  one  second  between  each  flash. 


LXXV.  On  Lind's  Anemometer. 
By  Abthub  Fobbes,  Esq.,  of  Culloden. 
Livb's  anemometer  being  such  a  simple  instrument,  and,  at  the 
same  time,  so  correct  in  principle  and  moderate  in  price,  I  have 
long  considered  it  a  subject  of  regret  that  no  plan  has  been 
devised  to  make  it  a  self-recording  anemometer.  Several  arrange- 
ments have  occurred  to  me ;  but,  without  at  all  changing  the 
usual  form  of  the  instrument,  the  following  method  (so  far  as  I 
have  had  an  opportunity  of  trying  it)  I  have  found  to  answer 
the  purpose. 

Into  the  tube,  A  (fig.  15),  is  inserted  a  very  narrow  slip  of  strong 
stift'  cardboard,  previously  steeped  in  a  strong  solution  of  sulphate 
of  iron,  the  water  in  the  tube  having  been  first  impregnated  with  a 
few  drops  of  prussiate  of  potash.     On  the  water  being  depressed 
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15. 


by  the  wind  in  the  tube  B,  it  of  course  ascends  in  the  tube  A,  in 
the  usual  way ;  but,  in  doing  so,  it  wets  the  cardboard,  and  hj  the 
chemical  action  which  immediatelj  takes  place  between  the  solution 
of  sulphate  of  iron  on  it  and  the  prussiate  of  potash  in  the  water  the 
cardboard  at  once  changes  colour,  and  assumes  a  deep  blue  tint 
so  far  as  it  has  been  wetted,  retaining  the  colour  for  anj  length 
of  time,  and  thus  recording  the  height  to  which  the  water  has 
been  driven  up  by  the  wind,  as  read  off  from  the  scales. 

When  the  cardboard  is  of  sufficient  thickness,  I  have  found 
that  all  capillary  action  is  overcome,  and  that  the  end  of  the  dis- 
coloration is  a  correct  register  of  the  height  to  which  the  water 
has  risen  in  the  tube.  Of 
course,  in  reference  to  the  °" 

results,  a  certain  amount  of 
correction  may  be  required 
for  slight  displacement  of  the 
water  in  the  tube  by  the  pre- 
sence of  the  cardboard,  and 
also  for  change  of  specific 
gravity  in  the  water  used  by 
the  introduction  of  the  small 
quantity  of  prussiate  of  pot- 
ash; but  in  large  enough 
tubes  the  amount  of  correc- 
tion required  must  be  very 
small. 

The  chance  of  capillary  ac- 
tion on  the  cardboard  can  be 
still  further  overcome  by 
stringing  it  in  small  round 
pieces  on  a  thin,  fine  needle, 
and  then  inserting  into  the 
tube  A. 

I  have  also  contrived  the 
following  method  by  which 
this  anemometer  can  be  made 
to  register  the  direction  of 
the  wind,  and  the  points  of 
the  compass  through  which  it  has  blown  for  a  given  time. 

Bound  the  brass  plate,  with  the  cardinal  points  of  the  compass 
engraved  on  it,  is  cut  a  groove,  C,  in  which  are  fixed  two  indexes, 
E  and  F,  that  are  pushed  to  the  right  or  to  the  left  by  a  pencO- 
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pointer  (as  it  is  termed),  G,  bj  the  action  of  the  vane,  which  moves 
along  the  groove,  carrying  an  index  along  with  it,  and  leaving  it 
at  the  furthest  limit  to  which  it  has  traversed,  thus  recording 
the  number  of  degrees  of  the  circle  through  which  the  vane  has 
moved,  and  the  points  from  which  the  wind  has  blown  since  the 
indexes  were  set  on  each  side  of  the  pointer,  Q, 

Abthtjb  Fobbes. 


LXXyi.  Sofne  Bemarks  on  the  Ten-year  Period  of  the  Magnetic 
Variation  and  of  the  Solar  Spot$,     Bj  Dr.  J.  Lahont. 

[Translated  hj  W.  T.  Lynn,  Esq.,  B.A.,  F.B.A.S.,  of  the  Boyal  ObseiratorT, 

Gireenwich.] 

If  the  daily  motion  of  the  magnetic  needle  has  its  cause  in  a 
direct  influence  of  the  sun,  a  sort  of  electric  ebb  and  flow  pro- 
duced by  the  sun,  and  the  ten-year  period  arises  from  the 
influence  of  the  sun  becoming  gradually  greater  and  smaller,  the 
magnitude  of  the  daily  motion  must,  for  all  points  of  the  earth's 
surface,  vary  in  the  same  proportion  ;  that  is  to  say,  if  the  daily 
motion  in  the  nth  year  at  one  place  is  expressed  by  a»,  and  at 
another  place  by  a'n,  we  must  have 

_?=:a  constant ; 

On 

and  if  the  variation  of  the  motion  is  produced  by  an  indepen- 
dently existing  cosmical  force,  and  not  by  a  modification  of  the 
solar  influence,  we  have 

a'n-a'  .     . 

=:a  constant. 

On— a 

where  a'  and  a  represent  the  mean  motion ;  but  if  the  ten-year 
period  arises  from  a  modification  of  forces  seated  in  the  interior 
of  the  earth,  no  constant  relation  of  the  kind  mentioned  can  well 
subsist. 

I  have  put  together  the  few  determinations  which  hitherto 
exist,  appropriate  for  the  decision  of  the  question  thus  raised, 
and  obtained  the  following  two  Tables,  to  which  I  have  added 
those  made  at  Munich  in  the  corresponding  years,  for  com- 
parison. 
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Table  I. 


Year. 

BuBsian  Obaervations. 

Petersburg. 

Rathe- 
rinenburg. 

Nert- 
schinsk. 

Barnaul. 

Munich. 

1848 

1849 
1850 
1851 
1851 
185J 
.854 

z 

1857 

990 
9|6 
9*82 
783 

785 
7-62» 

615 

6i9» 

'■'1. 

9i6» 

8-70 

808 

779* 
6-45 

680 

f86 

716 
7-32 
606 

5-66 

6-30 

450 

5*35 
4-50 

5»3 

756 
608 
526 

6-03* 
4-86 

4*53 
51a 

1 1 -20 
10*64 
10*42 

871 

9*00 

Pol 
7M 

The  numbers  marked  with  an  asterisk  have  been  newly  calcu- 
lated according  to  the  monthly  means. 

Table  II. 


British  ObMrratioiia.             | 

Tew. 

, 

Munich. 

i 

Hobarton. 

Toronto. 

St.  Helena.' 

1841 

6-II 

7'74 

i-64 

7-86 

|84« 

5*43 

6*61 

»74 

678 

i8« 

S*'7 

625 

i-8i 

6*86 

1844 

5*39 

6*67 

6*34 

1845 

57» 

6*66 

308 

739 

1846 

6*oo 

7*11 

»-78 

8*61 

1847 

6*34 

7-6i 

337 

938 

1848 

7*6o 

805 

348 

1 1 '20 

1849 

7-20 

8*49 

3-68  (6  M) 

10*64 

1850 

7-39 

7*90 

10*42 

,85. 

6*13 

7-5» 

8*71 

1851 

6*74 

9*oo 

.853 

6*22 

863 

1854 

571 

756 

As  the  magnitude  of  the  daily  motion  is  deduced  from  two 
hours  only,  the  disturbances  hsTe  necessarily  a  considerable  in- 
fluence, and  the  above  numbers  are  only  to>  be  regarded  as  a 
provisional  approximation ;  nevertheless  they  approach  so  nearly 
to  the  constant  proportion  denoted  above,  that,  as  it  appears  to 
me,  we  have  sufficient  reason  for  seeking  the  cause  of  the  ten- 
year  period  in  the  sun,  or  at  least  in  a  cosmical  force  acting  at  a 
.  great  distance. 

In  my  paper  in  the  second  volume  of  the  Beportf  for  1862,  I 

t  Beport  of  the  '  Boyal  Academy  of  Sciences '  at  Munich,  the  second  Tolume 
of  which  for  1864  contains  the  communication  from  which  this  translation  has 
been  made. 
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forgot  to  mention  an  important  series  of  observations  for  the 
more  accurate  determination  of  the  length  of  the  period,  which 
Arago  made  in  Paris  from  1821  to  1830,  and  according  to  which 
a  minimum  took  place  about  1828*3,  and  a  maximum  about  18290. 
The  turning-points  determined  with  certainty  are  now  as  follows: — 

Maxima:  1786*5;  18170;  18290;  1837*5;  1848*8;  1859*5. 
Minima:  1823*3;  18430;  18550. 

And  if  we  assume  the  length  of  the  period  to  be,  as  I  have  deter- 
mined it,  10*43  years,  and  start  from  1786*5  as  initial  point,  we 
shall  have  the  following  residual  errors  : — 

Maxima:  0*0,  +0*4,  +1-6,  -|-11,  -0*3,00. 
Minima:   -0*3,  +0*8,  -0*7. 

Herr  Wolf  has,  in  Poggendorft'*s  *  Annals '  (for  May  1863),  re- 
peatedly asserted  that  the  period  should  be  assumed  at  11*11 
years,  which  would  leave  the  following  residual  errors : — 

Maxima:  00,  +2*8,  +1*9,  4"4'5,  -4*4,  -48. 
Minima:  -20,  -4*6,  -3*7. 

It  is  evident  that  it  is  quite  impossible  to  satisfy  tbe  observa- 
tions by  a  period  of  11*11  years ;  and  this  is  also  the  conclusion  to 
which  the  careful  investigation  of  Mr.  Sabine  (*  Magnetical  and 
Meteorological  Observations  at  St.  Helena,'  vol.  ii.  p.  126)  has 
conducted  him.  With  the  view  of  proving  that  the  magnetic 
period  of  10*43  years  is  inadmissible,  Herr  Wolf  relies  upon  this, 
that,  according  to  the  London  observations,  a  minimum  took 
place  in  the  year  1796,  whereas,  if  that  period  was  correct,  a 
maximum  should  then  have  occurred. 

Now  Gilpin's  observations  give  the  following  numbers  for  the 
11  years  from  1795  to  1805  :— 

7'*6,  8'0, 7'*9 ,7'*6,  7'*3,  7'1,  8'0,  8'*2,  8'*2,  9'*2,  8'*5,  8'*6. 
How,  from  these  numbers,  a  maximum  could  be  perceived  in 
the  year  1796  I  cannot,  for  my  part,  imagine ;  they  show,  in  fact, 
no  period  at  all,  which  is  quite  intelligible  if  we  reflect  that  a 
needle  placed  upon  a  point  was  employed,  the  sensitiveness  of 
which  was  so  small  that,  according  to  Gilpin*  s  express  declara. 
tion,  the  casual  deviations  might  amount  to  "from  8  to  10 
minutes,  or  even  more." 

It  is  interesting  to  ascertain  the  grounds  upon  which  Herr 
Wolf  has  based  his  eleven-year  period  of  the  solar  spots.  *'  The  first 
certain  maximum,"  says  he,  "  is  that  of  1750  (Staudacher),  and 
the  first  certain  minimum  that  of  1755  (Staudacher  and  Zucconi) 
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and  if  we  compare  these  with  the  maximum  of  1860  and  the 
minimum  of  1855,  we  obtain  a  veiy  consistent  period  of  11*11 
years."  The  calculation  is  quite  correct ;  but  if  we  examine 
Staudacher*B  observations,  we  find  that  in  the  year  1750  he 
obsMTFod  the  sun  on  81  days  only,  and  in  the  year  1755  only  on 
one  single  day ;  and  generally,  in  the  period  firom  1750  to  1755, 
the  mean  number  of  observations  in  a  year  does  not  quite  amount 
to  25.  Again,  as  to  the  observations  of  Zucconi,  they  include 
only  three  years  (in  four  years  quite  six  months  are  deficient), 
and  they  neither  give  an  independent  minimum  by  themselves, 
nor  can  they  be  used  to  supply  the  deficiencies  of  Staudacher*s 
observations*.  Now  these  are  what  Herr  Wolf  calls  "  certain'* 
determinations. 

As  the  case  also  is  similar  with  the  other  ''certain"  data  in 
the  last  two  hundred  years,  it  may  easily  be  foreseen  that  Herr 
Wolf,  in  spite  of  vehement  assertion  and  confident  and  oft- 
repeated  publication  of  his  results,  will  meet  with  but  trifling 
success.  Of  the  few  writers  who  mention  the  ''eleven-year" 
period  of  solar,  spots,  certainly  not  one  has  read  his  publications 
with  attention. 

I  pass  over  for  the  present  what  might  further  be  said  upon 
this  head,  and  will,  in  conclusion,  add  a  few  remarks  upon  the 
stand-point  which  the  investigation  of  the  solar  spots  at  pre- 
sent occupies. 

If  we  take  up  the  tables  of  Herr  Schwabe,  we  shall  find  that 
the  regular  periodicity  of  the  solar  spots  is  therein  expressed 
throughout  in  the  most  determinate  manner.  Far  otherwise  is 
the  case  if  we  consider  the  yearly  results  of  Staudacher,  Zucconi, 
and  Flaugergues ;  for  in  these  there  occur,  even  in  the  years  in 
which  the  observations  were  numerous,  sudden  changes  of  so 
striking  a  nature  that  we  should  be  tempted  to  imagine  a  com- 
plete alteration  in  the  condition  of  the  solar  atmosphere,  if  we 
did  not  take  into  consideration  the  fact  that  those  observers  had 
neither  a  determinate  method  in  view,  nor  proposed  to  themselves 
a  definite  purpose,  nor  were  possessed  of  sufficient  optical  assist- 
ance. Not  until  the  next  twenty  years  shall  have  confirmed  and 
augmented  the  existing  foundations,  and  something  more  decisive 

*  That  the  nnmben  attimated  by  different  obsefren  may  differ  even  by 
decades  from  one  another  oan  be  proved  by  more  reeent  data.  Former  obearrerB 
appear  to  ha^e  directed  their  attention  principally  to  the  great  apota  only ;  and 
this,  amongst  other  reasons,  may  explain  why,  unlike  other  obaerTers,  Flau- 
gergues so  frequently  found  the  sun  entirely  destitute  of  spots. 
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shall  have  been  established  concerning  the  possible  magnitude  of 
the  variations  from  day  to  day,  and  concerning  the  side  of  the 
sun  which  is  turned  towards  us  and  turned  from  us,  &c.,  and  thus 
data  be  afforded  for  a  discussion  of  the  older  observations,  can  a 
careful  application  of  these  be  made  of  any  service  to  theory; 
and  the  immediate  combination  of  the  old  and  new  material, 
without  any  sifting,  can  only  lead  to  untenable  conclusions. 


LXXYIL—Bemarks  on  the  Weather  at  Oulloden  in  October  1864. 
By  Abthub  Fobbes,  Esq. 

The  weather  during  the  first  thirteen  days  of  the  month  was  fieiir 
and  fine,  with  the  barometer  high  and  steady ;  after  this  date  it 
became  unsettled,  and  more  or  less  rainy ;  but  between  the  18th 
and  25th  a  very  heavy  rainfall  took  place,  as  the  following  note 
from  the  register  will  show : — 

Bam-^auge  readqffat  9  a.m. 

in. 
October  19 028 

„       20 1-86 

21 0-65 

„       22 0-14 

„        24 1-62 

Total 4-84 

— an  amount  nearly  equal  to  the  whole  rainfall  for  the  three  pre- 
vious months  added  together.  The  direction  of  the  wind,  during 
this  unusually  heavy  rainfall,  varied  between  E.N.E.  and  N.N.W. ; 
and  the  force  with  which  it  blew,  at  different  times,  ranged  be- 
tween 5  lbs.  and  15  lbs.  on  the  square  foot.  The  barometer  had 
been  keeping  low  for  several  days  previous  to  the  19th;  its 
greatest  depression  occurred  at  Itf*  80*  a.m.  on  the  20th,  when 
the  corrected  reading,  at  104  feet  above  the  sea,  was  28*565 
inches. 

The  aurora  of  the  14th  was  very  beautiful ;  but  it  lasted  for 
only  a  short  time,  viz.  from  6**  30"  to  6**  45"  p.m.  Some  of  the 
"  streamers  "  were  of  a  fine  crimson  colour. 

The  first  snow,  on  Wevys  and  other  high  mountains,  did  not 
appear  until  the  15th. 

VOL.  n.  X 
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BOOKS  AND  NOTICES. 


XXIII.  AbstracU  of  Meteorological  Observations  made  at  the  Mag- 
netical  Observatory,  Toronto^  Canada  West.  In  Two  Volumes, 
from  the  year  1854  to  1862.  By  the  Director,  G.  T.  Kingston, 
M.A. 

The  Toronto  Magnetic  and  Meteorological  Observatory  is  situated 
in  the  grounds  of  the  University  of  Toronto,  in  latitude  43°  39'4"  N., 
longitude  5*"  17"  33'  W.,  108  feet  above  Lake  Ontario,  and  ap- 
proximately 342  feet  above  the  level  of  the  sea. 

The  early  history  of  the  Observatory,  including  the  circum- 
stances which  led  to  its  establishment  by  the  British  Government 
in  1839-40,  are  given  in  detail  in  the  introduction  to  the  First 
Volume  of  the  Observations,  published  under  the  superintendence 
of  G^eneral  Sabine,  B.A.,  which  together  with  the  Second  and 
Third  Volumes  contain  the  magnetical  and  meteorological  obser- 
vations from  1840  to  1848  inclusive. 

The  standard  barofneter  is  by  Newman.  The  interior  diameter 
of  the  tube  is  0*6  inch.  The  corrections  for  capillarity,  amounting 
only  to  002  inch,  have  not  been  applied. 

The  standard  thermometer  is  by  Fastr^,  of  Paris,  and  is  gra- 
duated a  Vechelle  arbitraire. 

All  the  observations  on  the  temperature  of  the  air  were  made 
by  this  thermometer,  excepting  when  the  temperature  fell  lower 
than  the  limits  of  the  scafe  (about  —8°),  when  the  thermometer 
einployed  was  one  supplied  vcohl  the  Kew  Observatory. 

The  wet'bulb  thermometer  is  also  by  Eastr^,  and  is  graduated 
according  to  an  arbitrary  scale. 

The  position  occupied  by  the  thermometers  till  June  24, 1854, 
was  on  the  outside  and  near  the  middle  of  the  north  wall  of  the 
principal  room  in  the  old  building.  They  were  protected  above 
by  a  double  projecting  roof,  and  on  the  east,  west,  and  north  by 
double  Venetian  shutters,  descending  to  about  4  feet  from  the 
ground.  The  thermometers  were  attached  to  horizontal  strips  of 
wood,  extending  east  and  west,  and  were  read  from  an  aperture 
in  the  wall  made  for  that  purpose,  and  fitted  with  a  shutter  and 
sliding  window.  The  bulbs,  which  were  perfectly  free,  were  about 
4J  feet  from  the  ground. 

On  June  24, 1854,  the  thermometer-shed  was  removed  from  the 
wall,  and  placed  against  the  south  fence  of  the  Observatory  en- 
closure. The  thermometers  remained  under  the  shed  in  this 
position  till  the  completion  of  the  new  Observatory.  On  June  16, 
1855,  at  3  P.M.,  they  were  moved  to  the  new  thermometer-shed  on 
the  outside  of  the  north  wall  of  the  tower.  The  projecting  roof 
above,  and  Venetian  or  rather  Louvre  shutters  oi  the  new  shed 
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are  single  and  painted  white,  instead  of  being  double  and  green 
as  in  the  old  shed. 

The  interior  length  of  the  new  shed,  from  east  to  west,  is  13^ 
feet ;  the  distance  of  the  northern  shutter  from  the  northern  wall 
of  the  Observatory  6  feet ;  and  the  height,  exclusiye  of  the  slope 
of  the  roof,  9i  feet.  The  shutters  extend  do^^n  to  a  distance  of 
2  feet  from  the  ground.  The  thermometers  are  attached  to  hori- 
zontal strips  of  wood  extending  east  and  west,  their  bulbs,  which 
are  perfectly  free,  being  4^  feet  from  the  ground,  and  14  inches 
from  the  inside  of  the  shutters.  The  shed  is  entered  by  a  door 
communicating  with  the  interior  of  the  building ;  but  the  ther- 
mometers can  also  be  read  through  a  window  by  the  aid  of  a  tele- 
scope. 

Mean  Velocity  of  the  Wind  in  the  different  Howm. 

The  maximum  velocity  is  from  1  p.m.  to  2  p.m.,  and  the  mini- 
mum from  1  A.M.  to  2  A.M.  The  maximum  occurs  in  every  month 
during  one  of  the  four  hours  commencing  noon,  and  the  minimum 
in  most  months  within  three  hours  of  midnight,  a  prominent  ex- 
ception being  December,  when  the  minimum  is  at  7  ▲.!£. 

Diurnal  Distribution  of  the  different  Winds  with  respect  to 
Duration, 

1.  The  durations  of  the  winds  from  W.S.W.  to  N.N.W.  in- 
clusive, for  each  hour  separately  as  well  as  for  all  hours  collec- 
tively, are  above  the  average  duration  of  all  vnnds. 

2.  The  durations  of  wmds  from  E.  and  E.N.E.,  taking  the 
twenty-four  hours  collectively,  are  above  the  average ;  and  one  or 
other  or  both  of  these  winds  are  above  the  average  at  all  hours, 
excepting  from  2  a.m.  to  3  a.m. 

3.  The  durations  of  the  north  winds  are  above  the  average  for 
the  whole  day  collectively,  and  have  a  marked  diurnal 'period,  their 
duration  being  above  the  average  duration  of  all  winds  from  9  p.m. 
to  9  A.M.,  and  below  the  average  from  9  a.m.  to  9  p.m. 

4.  The  south  winds  have  a  duration  less  than  the  average, 
taking  one  hour  with  another,  and  they  also  have  a  diurnal  period, 
their  durations  being  above  the  average  duration  of  all  winds  from 

10  A.M.  to  6  P.M.,  and  below  the  average  during  the  rest  of  the 
twenty-four  hours. 

The  principal  maximum  occurs  with  the  wind  from  S.S.W.  from 

11  A.M.  to  4  P.M. — that  is  to  say,  during  a  portion  of  the  time  when 
the  duration  of  the  south  wind  is  above  the  average — and  it  occurs 
with  the  N.N.W.  and  north  wind  mostly  at  the  hours  when  the 
duration  of  the  north  wind  is  above  the  average ;  a  second  maxi- 
mum, vibrating  from  E.  to  E.N.E.,  during  the  whole  of  the  day 
and  night.  From  9  a.m.  to  11  a.m.,  and  from  4  p.m.  to  7  p.m., 
namely  when  the  north  and  south  winds  respectively  are  near 
their  average  as  compared  with  other  winds,  and  when  the  winds 
in  the  N.W.  quadrant  are  more  equally  distributed  among  its 
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several  points,  the  easterly  or  second  maximum  surpasses  in  value 
the  westerly  or  principal  maximum. 

The  west  wind  during  the  night  is  mostly  above  the  twenty- 
four  hours'  average,  and  below  the  average  during  several  hours  of 
the  day ;  but  the  range  is  small,  the  maximum  being  to  the  mi- 
nimum in  the  ratio  of  1*36  to  1. 

The  east  wind  from  8  a.h.  to  9  p.m.  is  above  the  average  of 
twenty-four  hours  for  that  wind,  and  is  below  the  average  from 
9  P.M.  to  8  A.M.,  its  diurnal  range  or  the  ratio  of  the  maximum 
to  the  minimum  being  2*40  to  1. 

The  north  wind  is  above  the  average  from  10  p.m.  to  9  A.M.,  and 
below  the  average  from  9  a.m.  to  10  p.m.,  the  range  being  3*44  to  1. 

The  south  wind  is  above  the  average  from  10  a.m.  to  7  P.M., 
and  below  it  from  7  p.m.  to  10  A.M.,  and  its  ran^e  is  4'§2  to  1. 
-  Calms  occur  eight  times  as  often  between  midnight  and  1  a.m. 
as  they  do  between  1  p.m.  and  2  p.m.  The  hours  of  maximum  ' 
and  minimum  frequency  of  calms  are  very  nearly  the  same  as  the 
hours  of  minimum  and  maximum  mean  velocity,  a  correspondence 
which  does  not  hold  in  the  case  of  the  annual  distribution  of 
calms. 

The  rain-gauge  in  use  is  simply  a  rectangular  vessel,  with  an 
aperture  of  10  inches  by  20  inches,  placed  7  feet  above  the  ground, 
and  communicating  by  a  pipe  with  a  receiver  beneath.  The  vo- 
lume of  water  received  is  measured  by  a  glass  graduated  to  cubic 
inches  and  parts  of  an  inch. 

The  frame  supporting  the  rain-gauge  stands  in  the  enclosure 
surrounding  the  Observatory,  and  at  a  distance  from  other  objects 
sufficient  to  secure  it  from  the  effect  of  eddy  winds. 

The  monthly  average  number  of  days  on  which  rain  fell,  as  given 
by  the  six  years  terminating  with  1869,  are  month  for  month, 
with  one  exception,  either  equal  to  or  greater  than  the  correspond- 
ing monthly  averages  for  the  series  of  fifteen  years  terminating 
also  with  1859,  the  excess  on  the  whole  year  being  twelve  days  in 
favour  of  the  shorter  series.  The  same  remark  applies,  and  with- 
out any  exception,  to  the  monthly  averages  of  the  number  of  days 
of  snow. 

With  respect  to  the  quantity  of  rain  the  case  is  reversed,  the 
average  annual  depth  in  the  six-year  series  being  less  than  that 
in  the  fifleen-year  series  by  about  0*6  of  an  inch ;  but  this  defi- 
ciency in  the  amount  of  rain  is  in  part  made  up  by  a  ^ater 
amount  of  snow;  so  that  in  combining  together  the  ram  and 
snow,  the  average  amount  generally  of  aqueous  precipitation  in 
the  year  differs  only  by  little  more  than  a  tenth  of  an  inch  in  the 
two  series ;  and  this  difterence  would  disappear  if  8  inches  of  snow, 
instead  of  10  inches,  were  taken  as  equivalent  to  1  inch  of  water. 
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Average  Number  ofDaye  on  which  Bain  fell,  with  Depth  in  inches, 
for  all  the  Months  in  the  year, 
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Average  Number  of  Dags  on  which  Snow  fell,  with  Depth  in  inches,, 
for  all  the  Months  in  th€  gear, 
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The  depth  of  the  rain  or  snow  recorded  as  having  fallen  during 
any  day  was  measured  at  9  a.m:.  of  the  following  day,  prior  to 
January  1, 1856 ;  but  after  that  date  the  time  was  changed  to 

6  A.M. 

When  rain  under  half  an  inch  is  taken  alone,  the  winds  of  more 
than  an  average  duration,  if  we  except  an  interruption  that  occurs 
at  N.E.,  are  tne  same  as  when  no  account  is  taken  of  the  amount 
that  fell  in  the  day ;  the  wind  of  least  duration  is  stilTfirom  N.  W., 
but  that  of  the  greatest  duration  is  no  longer  so  decidedly  at 
E.N.E. 

When  rains,  amounting  to  less  than  half  an  inch,  are  omitted, 
the  most  rainy  and  least  rainy  winds  are  still  from  E.N.E.  and 
N.W. ;  but  the  relative  duration  of  the  E.N.E.  wind  is  eighteen 
times  as  great  as  that  of  the  N.W.  wind.  The  winds,  also,  whose 
relative  durations  are  above  the  average  are  limited  to  the  four 
points  N.N.E.,  N.E.,  E.N.E.,  and  East. 

The  barometer,  standard  thermometer,  and  wet-bulb  thermo- 
meter were  read  six  times  each  day,  namely  at  6  a.m.,  8  a.m.,  2  p.m., 
4  p.m.,  10  p.m.,  and  midnight,  excepting  on  Sundays,  Christmas 
Day,  and  Good  Friday,  when  these  instruments  were  read  at 
6  a.m.  and  2  p.m.  only.  These  latter  readings,  though  recorded  in 
the  daily  registers,  are  not  included  in  the  hourly  means  for  those 
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hours.  Prom  the  temperature  of  the  air  and  of  evaporation,  the 
pressure  of  vapour  and  the  relative  humidity  were  deduced  by 
nygrometric  tables. 

The  Monthly  and  Annual  Means  of  the  Belative  Humidity 
furnished  by  six  daily  observations,  from  1854  to  1859,  are  as 
follows : — 
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The  following  is  a  Table  showing  the  average  state  of  the  sky : — 
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The  meteorological  day  having  been  regarded  since  the  estab- 
lishment of  the  Observatoiy  as  beginning  at  6  a.m.,  local  civil 
time  of  the  day  of  date,  the  custom  was  introduced,  in  January 
1856,  of  reading  and  setting  both  the  maximum  and  minimum 
self-registering  thermometers  at  6  a.m.,  terminating  the  day  of 
date,  with  the  view  of  ascertaining  the  highest  and  lowest  tempe- 
ratures that  occurred  within  each  successive  space  of  twenty-four 
hours. 

As  the  reading  the  minimum  thermometer  at  6  A.M.,  from  the 
proximity  of  that  hour  to  the  time  of  minimum  temperature, 
necessarily  led  to  the  loss  of  many  of  the  true  minima,  and  to  the 
record  as  such  of  other  lower  temperatures  which  were  in  &ct 
not  true  minima,  and  since  the  aggregate  of  the  temperatures  re- 
corded as  minima  was  consequently  lower  than  the  aggregate  of 
the  true  minima,  the  hour  of  reading  the  minimum  thermometer 
was  changed,  Januarv  1, 1858,  fit)m  6  a.m.  to  2  p.m.,  the  tempe- 
rature being  recorded  as  the  minimum  of  the  day  that  included 
the  hour  of  reading.  By  thus  reading  the  minimum  thermometer 
at  an  hour  near  to  the  ordinary  time  of  maximum,  no  minimum 
could  be  lost,  excepting  when  the  temperature  at  2  p.m.  was  lower 
than  anjr  that  had  occurred  during  the  previous  twen^-four  hours. 
The  maximum  thermometer  continued  to  be  read  as  be&re,  at  6a.m., 
the  temperature  that  it  indicated  being  recorded  as  the  TnATirnnfn 
of  the  twenty-four  hours  just  terminated. 

The  self-registering  thermometers,  for  recording  the  extremes 
of  temperature  in  the  shade,  are  attached  te  the  same  horizontal 
strip  of  wood  with  the  standard  and  wet-bulb  thermometers.    The 
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following  are  the  average  maxima  and  minima  temperatures  for 
the  respective  months : — 

Maxima. 


1 

i 

1 

t 

1 

ni 

i 

< 

i 

1 

1 

i 

1854-1859 

0 
41-9 

0 
43*4 

0 

eh 

75*9 

0 
876 

0 
911 

86-6 

»l■^ 

70-8 

57*5 

47 

MnriMA. 

1854-1859 

-105 

—  ll'O 

-  1-8 

159 

310 

37-a 

47*5  43-8 

34-9  »5>j  «3-6 

-31 

The  anemometer  (Eobinson*s) ,  prior  to  June  1854,  was  mounted 
over  a  temponur  shed  attached  to  the  N.W.  comer  of  the  old 
Observatory.  The  floor  of  this  shed,  its  roof,  and  the  horizontal 
plane  in  which  the  cups  revolved  were  respectively  6  feet,  12  feet, 
and  20  feet  above  the  floor  of  the  Observatory. 

On  June  26th,  1854,  the  anemometer  was  moved  to  the  top  of 
a  conicaL  wooden  tower  standing  at  a  distance  of  about  20  feet 
N.W.  from  the  N.W.  comer  of  the  main  building.  This  tower, 
originally  built  for  Osier's  anemometer,  was  about  80  feet  in 
height.  The  anemometer  continued  in  operation  in  this  latter 
position  from  June  28th,  1854,  till  June  11th,  1855,  when  it  was 
mounted  on  the  tower  of  the  new  Observatory.  The  centres  of 
the  cups  in  the  present  position  of  the  anemometer  revolve  in  a 
horizontal  plane  4^  feet  above  the  balustrade.  The  clockwork 
and  papers  for  recording  the  direction  and  velocity  of  the  wind 
are  supported  by  a  platform  immediately  under  the  deck-roof  o£ 
the  tower. 


SUNDET  NOTES. 


30.  Meteor  of  November  11, 1864. — Last  nisht  I  caught  sight 
of  a  very  beautiful  meteor,  of  which  I  sent  a  short  description  to 
'  The  Times.'  It  was  too  low  down  in  the  south  to  belong  to  En- 
glish observers  for  its  height  and  distance,  &c.  Time  5^  35*'  p.h. 
The  sky  looks  threatening  to  our  meteor-observations  on  Monday 
morning.  An  observer  in  London,  Mr.  T.  Crumplen,  has  pro>- 
mised  to  look  out  from  midnight  until  daybreak  on  Monday 
morning,  in  concert  with  our  simultaneoua  observations  here. — 
A.  8. 


DHEL. 


81.  On  the  Jfovember  Meteore. — ^The  14th  November  was  no 
event  at  all  this  year.    For  an  hour  the  sky  was  here  cloudless^  or 
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nearly  so,  between  12^  and  1^  ^.m.  On  Monday  morning,  the 
14ith  mat.,  but  one  meteor  onlj  was  coming  from  Leo.  It  was  a 
fine  one  certainly,  in  bri^btness  and  length  of  path  and  in  leaving 
a  streak ;  but  its  solitarmess  proves  sufficiently  that  nothing  was 
to  be  expected  before  daybreak  on  that  morning,  even  if  the  sky 
had  not  oecome  completely  overcast,  with  thick  rain,  as  observed 
at  intervals,  for  the  remainder  of  the  night.  I  doubt  if  any  ob- 
servers, either  at  home  or  abroad,  will  signalize  anything  remark- 
able as  having  taken  place  this  year  at  the  November  epoch.  This 
is,  however,  quite  contrary  to  my  expectations,  as  at  the  end  of 
September  and  beginning  of  October  meteors  coming  from  the 
east  were  unusually  abundant,  particularly  on  the  18th  October, 
P.M.,  when  there  was  a  shower  of  them  firom  that  quarter — very 
fine  <me9, 15  per  hour. — ^A.  S.  Hebschel. 

I  have  just  read  your  note  in  ^The  Times,*  describing  a 
meteor  seen  by  you  on  Friday  evening  last.  I  saw  the  same.  I 
noted  the  time,  as  nearly  as  I  could,  to  be  6"*  86"  p.m.  by  railway 
time.  It  appeared  to  move  deliberately  in  a  nearly  horizontid 
direction,  and,  as  nearly  as  I  could  judge,  about  10°  or  15°  above 
the  horizon.  I  only  saw  it  cross  an  opening  in  my  shrubbery.  It 
dbappeared  behina  a  cypress  tree  a  few  degrees  eastward  of  the 
menman.  I  judged  it  to  be  about  as  brilliant  as  a  Boman  candle- 
ball  at  half  or  three-quarters  of  a  mile  distant,  with  a  tapering 
tail  of  a  very  few  degrees.  Indeed  it  might  almost  have  been 
taken  for  a  iComan  candle  discharged  horizontally.  I  could  not 
detect  any  colour,  nor  alteration  m  brilliancy,  during  the  short 
time  it  was  in  view. — E.  Jones. 

Accept  my  thanks  for  your  welcome  letter  regarding  the 
meteor  of  Friday  evening  last.  It  is  curious  that  it  would  appear 
to  have  been  seen  only  in  this  part  of  Kent.  From  the  low 
apparent  altitude,  it  was  doubtless  very  distant,  and  belongs  to 
French  rather  than  to  l^lish  territory.  My  object  in  insert- 
ing the  observation  in  *  The  Times '  was  to  recall  to  mind  the 
meteoric  epoch  of  November  14th,  made  famous  by  the  display  in 
America,  a.d.  1838,  which  will  (in  aU  human  probability)  again 
astonish  the  astronomical  world  in  1865,  '66,  or  '67.  It  put  in 
no  appearance  on  Monday  morning  last.  In  connexion  with  tins 
phenomenon  the  meteor  of  Friday  evening  last  is  interesting, 
but  not  ttt  all  as  connected  with  the  late  gale  which  unhappi^ 
crossed  over  England  on  the  Sunday  following.  I  enclose  the 
printed  form  of  r^stry  of  the  British  Association  for  luminous 
i;i»eteors  (of  which  Committee  I  am  at  present  the  Hon.  Secretary) ; 
mad  should  observations  of  meteors  or  shooting-stars  at  any  future 
time  occur  to  you  to  forward  to  Mr.  Glaidier,  to  myself^  or  to  any 
of  the  Committee,  the  British  Association  will  be  greatly  indebtea 
to  you  for  the  trouble  you  take  in  communicating  them. — A.  S. 
Hbbschsl. 
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8.  C.  WHITBBBAD,  Esq.,  F.B.S.,  President,  in  the  Chair. 

Charles  William  Stevens,  Esq.,  Eldon  House,  Upper  Tulse  Hill, 

Surrey; 
Captain  Philip  Howard,  Colomb,  RN.,  18  Edith  Villas,  Fulham ; 
were  balloted  for  and  dulj  elected  Members  of  the  Society. 

l%e  names  of  Six  Candidates  for  admission  into  the  Society 
were  read. 


LXXVin.  On  the  Great  Storm  of  July  11, 1868,  in  EuMta,    By 
Bbyas  Dokkik,  Esq.,  Jun.    In  a  Letter  to  his  Uncle. 

I  HATE  before  me  your  letter  to  me,  of  November  1863,  asking 
me  to  obtain,  during  my  then  proposed  visit  to  Mr.  Howard's, 
various  information  about  the  storm  that  destroyed  Troitsky  Mill 
on  the  11th  of  July  of  that  year.  On  the  occasion  of  my  late 
visit,  I  did  my  best  to  get  information  to  comply  with  your 
request.     I  now  subjoin  the  following  details  in  answer  to  your 
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queationSy  with  some  additions,  which  jou  may  find  interesting, 
as  you  then  spoke  of  presenting  (following  the  suggestion  of  one 
of  your  friends)  an  account  of  this  storm  to  the  British  Meteoro- 
logical Society. 

I  would  have  sent  these  details  before,  but  my  time  has  been 
fully  occupied  since  my  return. 

Effects  of  the  Storm, 

An  enclosed  tracing  shows  the  exact  course  of  the  storm  pre- 
Tious  to  its  arrival  at  Troitsky  Mill  and  through  the  large  pine- 
forest  to  the  west  of  the  Mill.  It  also  gives  the  exact  dimensions 
of  the  gap  made  by  the  tornado  in  tearing  up  by  the  roots  the 
greater  number,  and  crushing  some  and  laying  down  all  those 
trees  in  the  direction  of  the  storm.  The  trees  thus  felled  varied 
in  diameter  at  the  stem  from  8  inches  to  8  feet,  and  in  height 
from  50  feet  to  80  feet.  The  width  of  the  space  made  by  the 
storm  is  regular  and  definite  (except  at  one  point),  and  measured 
700  feet  1 

At  the  part  indicated  by  the  letters  d  i  df  (FlafceXXYI.),  are  now, 
and  were  at  the  time,  a  collection  of  some  eighty  small  peasants* 
log  huts,  covered  with  straw,  and  about  15  feet  high.  The  force  of 
the  storm  has,  as  above  stated,  crushed  down  the  last  tree  of  the 
wood,  situated  within  only  20  feet  from  the  first  of  these  houses, 
the  remarkable  fact  being  that  none  of  these  huts  were  injured ; 
there  has  been  only  a  little  straw  taken  off  one  or  two  of  the 
roofs ;  and  having  left  these  houses  uninjured,  it  should  have  spent 
its  fury,  first,  on  the  wooden  bridge  at  e  (Hate  XXVI.),  situated 
at  a  much  lotoer  level,  tearing  up  and  destroying  all  the  planking 
and  railing,  &c.,  and  then  on  the  mill  itself,  at  f,  and  on  all  the 
buildings  adjoining,  as  described  by  Mr.  Howard. 

•  The  (then)  chimney  at  Troitsky,  of  brick,  measured  105  feet 
high,  with  a  base  of  17  feet  square,  and  measured  at  the  top  7^  feet 
across  outside.  The  upper  portion  of  this  chimney  (90  feet  long, 
and  weighing  12,000  poods  [say,  200  tons]),  leaving  only  a  piece 
15  feet  high,  was  lifted  up  in  a  vertical  position  in  one  enHre  piece 
a  few  feet  into  the  air,  and  then  fell  to  the  ground  at  a  distance  of 
about  80  feet  from  its  base,  also  in  a  vertical  position,  leaving  a 
mass  of  bricks.  It  is  to  be  noted  that  it  fell  in  a  westerly  direc- 
tion, in  an  exactly  opposite  direction  to  that  of  the  storm,  proving 
the  presence  of  a  whirlwind  in  this  opposite  direction. 

Pieces  of  sheet  roofing-iron,  of  a  colour  not  to  be  mistaken,  rags, 
and  paper  were  found,  after  the  storm,  at  a  distance  of  85  versts 
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(24  miles)  from  Troitsky,  and  also  at  all  distances  between  this 
and  the  Mill. 

A  pond,  situated  in  an  exactly  westerly  direction  to  Troitsky, 
and  at  a  distance  of  4  versts  from  this  latter  place,  was  completely 
emptied  by  the  tornado  in  its  course,  proving  ihe  upward-drawing 
tendency  of  the  storm,  so  distinctly  proved  in  the  case  of  the 
chimney,  as  also  by  pieces  of  wood,  timber,  sheet  iron,  sand,  straw, 
&c.,  that  were  carried  up  and  were  flying  about  in  all  directions  at 
the  time  round  Troitsky  Mill. 

In  a  main  road,  bounded  by  two  rows  of  trees,  situated  at  a 
distance  of  about  two  versts  from  Troitsky  in  an  easterly  direc- 
tion, the  trees  were  blown  down  in  the  same  way  as  in  the  wood. 
This  proved,  also,  that  the  storm  passed  off  to  the  east. 

In  all,  the  number  of  persons  killed  by  falling  timber,  &c.,  or 
debris,  was  five,  as  well  as  twenty-eight  seriously  injured. 

Weather  before  and  after ^  i[c. 

The  weather  in  the  neighbourhood  of  Troitsky  a  few  days  pre- 
vious to  that  on  which  the  storm  occurred  was  generally  cool  for 
summer  (say,  about  16**  B.  in  the  shade),  but  changeable,  with  oc- 
casional light  showers. 

The  morning  of  the  11th  of  July  was  fine  and  hot,  with  little  or 
no  wind.  Towards  midday,  however,  it  turned  excessively  hot  and 
sultry,  with  a  temperature  of  (say)  2(y  E^u. ;  and  this  lasted  until 
6  P.M.  For  about  an  hour  before  the  event,  there  was  every  indi- 
cation of  at'^  Bevere  thunder-storm,  and  many  very  black  clouds 
were  visible. 

The  barometer  was  observed,  Mr.  Howard  says,  by  a  gentleman 
who  lives  near  Troitsky  (a  former  sailor),  before,  during,  and  after 
the  storm ;  and  I  have  requested  Mr.  Howard  to  ask  if  his  obser- 
vations were  noted  at  the  time.  No  one  else  observed  the  baro- 
meter. 

The  storm  itself  lasted  at  Troitsky  not  more  than  2  minutes^ 
the  destruction  of  the  wood  and  the  mill  occupying  only  this  short 
space  of  time.     The  storm  passed  Troitsky  about  6  p.m. 

Hail-stones  fell  at  Kondrona  (one  mile  and  a  half  from  Troitsky 
to  the  north)  of  4  inches  across,  as  measured  by  Savage,  the  Eng- 
lish mechanic,  with  his  rule,  of  all  sizes  and  shapes.  The  supposi- 
tion of  the  people  at  the  time  was,  as  this  hail-storm  was  very 
limited  and  did  not  occur  at  Troitsky  even,  that  the  water  taken 
up  from  the  pond,  as  before  stated,  fell  in  the  form  of  these  hail- 
stones, or  really  in  the  form  of  ice  of  about  these  dimensions. 

t2 
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The  air  became  cooler  at  Kondrona  during  this  hail-stonn,  and 
much  thunder  was  heard  there ;  but  in  a  quarter  of  an  hour'0  time 
the  weather  was  fine  and  very  warm  again. 

Here  end  my  details.  I  vrill  now  give  you  a  few  notes  I  have, 
relating  to  the  direction  this  extraordinary  storm  took  across 
BuBsia,  and  the  damage  experienced  in  other  towns. 

Direction  across  Bussia,  ^c. 

At  Smolensk  the  same  storm,  on  the  same  day,  passed  across 
the  town  and  did  much  damage. 

At  Mr.  KozloflTs  Mill,  near  the  town  of  Semnikoff  (4P  longi- 
tude), it  did  some  damage.  On  reference  to  the  map  of  Russia, 
you  will  perceive  at  once  that  Smolensk,  Medin,  and  Semnikoff  all 
follow  latitude  65°  and  all  a  little  to  the  south,  proving  clearly  that 
the  direction  of  this  storm  was  somewhat  south  of  this  latitude, 
and  direct  ^of»  west  and  to  the  east. 

WiUt,  the  paper-maker,  writing  to  Savage,  in  a  letter  dated  8th 
of  August,  1868,  says,  "  We  were  all  sound  asleep  (at  i  past  11 
to  12  at  night).  When  I  awoke  first,  I  thought  my  house  was  in  fire 
and  the  rain  was  pouring  in  at  the  windows,  and  hailstones — 
lightning  without  ceasing,  wind  roaring — all  my  windows  broken. 
I  never  got  such  a  fright  in  all  my  life ;  I  am  not  the  better  of 
it  yet.  It  did  no  damage  to  any  other  place  here,  only  a  tuml>ling 
down  a  tree  here  and  there ;  but,  with  you,  ifou  had  it  in  style. 
You  will  see  by  the  map  that  our  mill  lies  due  east  from  your 
place.*' 

At  Moscow, 

It  next  occurred  to  me  that,  as  this  storm  must  have  passed 
within  a  degree  of  latitude  from  Moscow,  it  might  have  affected 
the  barometer  here.  I  therefore  applied,  a  few  days  ago,  to  the 
Imperial  Observatory  here,  requesting  to  look  at  their  barome- 
trical readings.  To  my  astonishment,  and  to  their  shame,  they  make 
no  observations,  they  informed  me,  on  the  barometer.  However, 
they  informed  that  at  the  Land-measuring  Institution  here 
(Messcebocur  Insecnunur),  they  took  hourly  observations  of  the 
barometer  night  and  day.  On  applying  to  this  institution,  I  was 
politely  received,  and,  with  little  delay,  found  the  observations 
during  the  twenty-four  hours,  on  the  day  in  question  (11  July, 
1868).  The  facts  of  these  readings  coincide  very  curiously  (as 
you  will  see  by  the  following  hourly  observations,  which  I  copied) 
with  one's  expectations.  The  barometer  was  falling  from  midday 
up  to  10  at  night,  and  remained  from  10  to  12  (or  midnight)  at  a 
minimum  (29"-892). 
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July  11. 

Barometer. 

Temperature. 

July  12. 

Barometer. 

Temperature. 

in. 

0 

in. 

0 

Mid-day. 

•    19-498 

6S-4 

Midnight 

29392 

te-S 

1  p.if 

19-492 

617 

1  A.11 

29402 

595 

2 

29-487 

622 

2 

29412 

ir* 

3 

29-47* 

646 

3 

29-422 

56-| 

4 

a9'437 

680 

4 

29-432 

"1 

1 

29-427 

68-5 

1 

a9'447 

55-8 

29-402 

67-1 

29-45* 

sro 

7 

29-402 

644 

7       . 

29502 

|8i 

8 

29.397 

612 

8 

29492 

6o-4 

9 

a9-394 

61 'O 

9 

29-495 

6i-x 

lO 

29-392 

60-8 

10 

»9'494 

P'l 

II 

29-392 

6o-8 

II        

29502 

648 

The  8rd  column  in  tliis  Table  are  the  temperatures  outside  in 
the  shade. 

In  their  journal  of  this  day,  there  is  a  note  of  which  the  follow- 
ing is  a  translation : — 

7b  i(yn  p^^  rained  hard ;  large  drops. 

yh  ^m  p^^  stopped  raining ;  from  N.£.  distant  and  loud 
thunder  was  heard  (probably  a  local  shower).  No  wind  at  all 
from  2  P.M.  to  7  a.m.  next  morning ;  S.  then  direct  to  W.  On 
previous  day  (10th)  wind  S.W. 

This  westerly  direction  of  the  wind  agrees  with  the  direction 
the  storm  took.  At  Moscow,  on  the  day  in  question,  the  wind 
was  too  slight,  and  did  not  affect  the  instruments. 

We  thus  have  evidence  of  this  storm  between  Smolensk  and 
Temnikoff,  distance  about  IV  longitude.  It  would  be  interesting 
to  try  and  trace  it  further :  possibly  it  originated  in  the  Baltic. 
If  so,  and  as  it  probably  kept  to  the  same  latitude,  it  ought  to 
have  passed  through  Danzic,  Konigsberg  and  Wilna,  to  the  W., 
and  across  Siberia  to  the  E. 

I  enclose  Mr.  Howard's  original  letter ;  and  he  begs  me  to  say 
that  he  has  no  objection  to  your  publishing  any  part  or  the  whole 
of  this  description. 


LXXIX.  On  the  Cheat  Storm  of  July  11, 1863,  at  Eimdrona  in 
Btueia.  By  "W.  Howabd,  Esq.  Communicated  by  Bbtan 
DoNKiK,  Esq. 

To  describe  the  awful  tornado,  so  as  to  give  even  a  faint  idea  of 
it  to  those  who  did  not  see  it,  would  require  it  to  have  been  seen 
by  a  Bussel,  and  sketched  on  paper  by  his  pen.    However,  as  you 
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kindly  ask  me  to  gire  you  some  information  about  it,  I  will  en- 
deayour  to  do  so  to  the  best  of  my  ability.  In  fact,  since  I  haTe 
somewhat  recovered,  I  have  written  out  some  remembrances  of 
that  fearful  day,  and  will  now  give  you  some  extracts  from  that 
paper,  viz. — 

On  the  11th  of  July,  1868  (o.  s.),  at  about  12  o'clock  ▲.!!., 
I  arrived  at  home  after  having  made  my  journey  to  France,  Eng- 
land, &c*  Later  in  the  day  I  went  over  to  Kondrona  MiUs,  dined 
Ac.,  and  meanwhile  had  my  horses  put  to,  to  take  me  over  to  Troit- 
sky,  during  which  time  I  was  detained  at  home  by  an  accidental 
visitor,  and  it  became  so  late  that  I  had  made  up  my  mind  not  to 
go  that  evening ;  but,  on  considering  that  the  horses  were  ready,  I 
came  to  the  conclusion  that  it  would  not  take  me  a  long  time  to 
run  over  and  see  at  least  some  part  of  the  factory,  if  not  all,  and 
started  accordingly.  I  merely  mention  this  to  prove  that  it  was, 
in  my  opinion  ordained  by  Providence  that  I  should  be  there 
to  witness  the  mighty  power  of  Him  who  created  and  can  destroy 
all  things. 

From  the  time  of  my  arrival  at  Eondrona,  imtil  about  5  o'clock 
P.M.,  it  became  very  hot ;  and  the  sky  was  overspread  with  gloom,  and 
there  was  every  indication  of  a  coming  storm.  Shortly  after,  the 
wind  rose,  and  was  accompanied  by  a  shower  of  hail ;  the  latter 
did  not  fall  very  thickly,  but  in  extremely  large  pieces,  some  of 
the  stones  measuring  4  inches  in  diameter  (not  circumference), 
and  others  as  large  as  hens'  eggs.  Then  came  the  storm-cloud  in 
all  its  resistless  force,  with  incredible  speed  and  great  fury.  The 
tornado  was  first  seen  at  the  back  of  my  wood,  in  a  field,  going  in 
a  parallel  line  with  the  forest ;  it  then  made  a  sudden  turn,  taking 
its  course  through  the  wood,  carrying  boughs,  earth,  &c.,  high  into 
the  air,  crushing  down  the  large  timber,  and  cutting  a  road, 
of  about  200  yards  wide,  in  a  direct  line  with  the  Troitsky  Mill. 
At  this  time  I  was  at  the  factory,  in  company  with  Mr.  Lauden- 
bach,  the  steward,  storekeeper,  and  others  not  far  from  us,  when 
we  observed  a  very  peculiar  appearance  in  the  horizon,  which  led 
us  to  suppose  there  was  a  large  fire  at  the  back  of  the  wood, 
throwing  up,  as  it  were,  dense  columns  of  black  smoke  in  a  conical 
form  from  the  earth.  However,  after  closer  inspection  we  found 
it  not  a  fire,  but  a  terrific  tornado,  sucking  up  and  drawing  into 
its  vortex  objects  both  small  and  great,  light  and  heavy,  and 
whirling  the  same  to  an  immense  height,  with  a  crackling,  roaring, 
and  most  unnatural  sound,  similar  in  appearance,  as  I  should 
suppose,  to  the  eruption  of  a  volcano.    While  watching  it,  I  had 
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not  the  most  distant  idea  of  its  fearful  nature,  and  therefore  took 
no  precaution  for  my  own  safety  or  that  of  others  about  me.  But 
my  ignorance  of  its  nature  was  soon  dispelled  by  the  manner  in 
which  the  large  pine-trees  were  torn  up  and  laid  level  with  the 
ground,  in  the  same  manner  as  long  grass  might  be  crushed 
beneath  a  heavy  garden  roUer.  After  its  having  cleared  the  wood, 
it  appeared  to  make  a  slight  rise,  as  it  only  carried  off  the  thatch 
from  the  huts  which  stood  close  to  its  edge ;  but  in  another  second 
it  swooped  down  with,  if  possible,  renewed  violence,  tearing  up 
large  thick  planks  from  the  roadway  of  the  bridge,  which  were 
fastened  down  with  long,  strong  spikes,  and  then  grasped  the 
whole  of  the  buildings  belonging  to  the  fiictory.  This  was  to  me 
the  most  awful  moment  of  my  life— expecting  that  everything 
would  be  levelled  to  the  groimd,  and  myself  and  others  buried  in 
the  ruins.  My  first  decision  was  to  get  as  far  as  possible  from 
the  buildings,  from  which  I  therefore  ran  with  all  speed;  but, 
seeing  that  the  air  was  completely  filled  with  planks,  boards,  roof* 
iron,  &c.,  I  considered  an  erect  position  the  most  dangerous ;  I 
therefore  designedly  threw  myself  upon  the  ground.  This  probably* 
by  the  mercy  of  God,  saved  my  life  (the  idea  of  throwing  myself 
on  the  ground  suggested  itself  to  me  from  having  somewhere 
read  of  tornados,  where  the  advice  was  given  as  the  best  means  of 
safety  to  prostrate  oneself  on  the  ground).  The  next  thing,  I  did 
after  throwing  myself  down,  was  to  protect  my  head  with  both 
hands,  considering  that  the  most  vital  part  of  my  body.  I  had 
no  sooner  done  so  than  I  found  boards,  planks,  timber,  iron, 
sand,  earth,  Ac.  falling  upon  and  around  me.  In  a  moment  I 
perceived  that  my  right  arm  aud  hand  were  injured,  and  the 
thought  struck  me  that,  if  nothing  worse  than  that  happened  to 
me,  I  should  be  fortunate ;  but  this  had  no  sooner  passed  from  my 
mind  than  I  was  struck  with  a  heavy  blow  between  my  shoulders, 
which  for  a  moment  seemed  to  deprive  me  of  consciousness ;  but 
i  immediately  rallied,  and,  expecting  every  moment  would  be  my 
last,  I  ejaculated  a  short  but  fervent  prayer  to  Almighty  Gk>d  to 
spare  my  life,  after  which  I  still  found  things  &lling  upon  me ;  but 
was  glad  to  find,  after  the  lapse  of  a  few  minutes,  that  the  chief  of 
its  force  had  passed.  Assistance  was  immediately  rendered  to  my. 
self  and  otliers  who  had  received  damage  from  its  effects.  I  was 
then  carried  into  the  office  (which  was  the  least  injured  building 
on  the  premises),  where  I  remained  confined  to  my  bed  for  a  week, 
at  which  time  I  was,  by  the  blessing  of  God  and  surgical  assistance, 
able  to  be  removed  to  my  home  at  Xondrona. 
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The  effeetB  of  the  hurricane  on  the  fiactorj  were  most  devas- 
tating.  For  example,  a  new  large  chimney,  of  same  size  as  that 
at  Kondrona,  was  not  blown  down,  but  literally  taken  off  its 
pedoBtal  en  maaee  and  carried  seyeral  yards,  when  it  fell  perpen- 
dicularly in  a  heap.  Luckily  it  did  so ;  for  had  it  fallen  in  any 
other  position,  it  must  have  crushed  the  machinery  and  destroyed 
many  lives.  All  other  chimneys  about  the  factory  shared  the 
same  fate.  The  roofs  of  all  the  buildings  were  almost  entirely 
destroyed  and  cleared  off.  The  eaUe  was  so  much  damaged,  I 
have  been  obliged  to  take  the  whole  of  it  down  to  rebuild  it.  The 
two  large  rag-houses  were  both  in  a  few  minutes  levelled  to  the 
ground,  the  wind  carrying  away  nearly  the  whole  of  the  walla  and 
roofs,  with  part  of  their  contents.  The  storm  was  particularly 
violent  on  Laudenbach's  house:  it  first  levelled  the  fence,  tearing  up 
nearly  every  tree  in  the  garden,  carrying  away  the  balcony,  thrust* 
ing  out  all  the  windows,  taking  off  the  whole  of  the  roof  and  a 
great  part  of  the  ceiling,  beating  the  doors  into  fragments,  and 
crushing  the  furniture  to  atoms,  in  fact  leaving  the  house  an  entire 
wreck.  The  whole  of  Laudenbach's  feonily  were  in  the  house  at 
the  time,  and  miraculously  escaped  with  the  most  trifling  injuries. 
In  the  factory  about  800  windows  were  smashed,  both  glass  and 
frames.  To  exemplify  the  immense  power  of  the  tornado,  and  its 
tendency  to  euek  up  or  root  out  objects  within  its  grasp,  I  may 
mention  an  instance  of  what  took  place  with  the  hell-poei ;  namely, 
this  post  was  at  its  base  11  in.  in  diameter,  narrowing  gradually 
to  about  5|  in.  Atthetof,iiiBlengthhsried  in  the ^^raund  9Ji.  6mi., 
and  its  height  above  ground  to  the  top  81  ft.  (this  post  was  put  up 
by  myself,  and  most  securely  rammed  in  with  broken  bricks,  stonesi 
earth,  &c.).  One  would  have  supposed  that  the  effects  of  the 
wind  would  have  been  to  break  off  the  post ;  but,  most  miraculous 
to  say,it  had  not  this  effect,  but  liteanJly  drew  it  vp  whole  fiom  the 
earthy  and  threw  it  down  iMibroken.  The  steward  had,  a  few  seconds 
before,  dung  to  this  post  for  security,  but  happily  got  away  from 
it  ere  the  mighty  power  of  the  wind  had  exerted  its  full  force,  and 
thereby  probably  saved  his  life. 

The  strength  of  the  wind  was  proved  in  another  instance,  by 
some  of  the  sheet-iron,  with  portions  of  window-frames,  rags,  and 
paper  from  Troitsky,  being  found  in  a  field  upwards  of  thirty  versts 
distant.  There  were  also  collected  in  a  field  on  the  other  side  of 
Ealonga  road,  at  least  a  verst  horn  the  Mill,  several  waggon* 
loads  of  the  roof-iron,  &c. 

When  it  is  remembered  that  of  all  the  numerous  buildings  in 
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connexion  with  the  Troitsky  Mill,  not  one  remains  perfectly  whole 
and  entire,  that  sheet-iron,  bricks,  stones,  boards,  planks,  timbers, 
and  vitriol  were  falling  and  flying  about  in  ererj  direction,  and 
that  the  whole  wreck  and  destruction  was  the  work  of  a  few 
minutes,  giving  but  little  warning  and  no  time  for  flight,  it  must 
be  considered  almost  miraculous,  and  a  most  signal  mercy,  that  so 
few  human  beings  were  killed  and  injured.  There  were  two 
women  killed  on  the  spot,  one  of  whom  was  dose  to  my  side ;  a 
third  woman  was  so  much  hurt  that  she  died  the  following  day. 
There  were  six  other  persons  seriously  injured,  besides  eighteen 
others  more  or  less  wounded,  making  in  all  a  total  of  only  twenty- 
seven  individuals  personally  sufferers  by  this  dreadful  calamity. 

I  consider  that  the  pecuniary  loss  to  the  factory  will  be  perhaps 
from  25,000  to  80,000  silver  roubles.  Fortunately  the  machinery 
ia  nearly  all  uninjured.  Of  course  the  mill  has  been  still  ever 
since  the  misfortune  happened,  and  will  be  so  for  some  time  to 
come,  although  we  have  nearly  200  men  repairing  it. 

After  the  tornado  had  left  Troitsky,  it  fell  upon  one  of  the 
neighbouring  villages,  beating  down  the  priest's  house,  killing  his 
wife,  and  injuring  others  in  the  house.  A  boy,  about  eleven  or 
twelve  years  of  age,  was  sitting  outside  with  an  iufSant  in  his  arms, 
when  they  were  both  taken  up  into  the  air  and  carried  over  a  deep 
ravine,  into  which  they  both  dropped:  the  boy  fell  on  the  hard 
ground  and  was  found  dead ;  but  the  child  fell  into  some  water, 
and  escaped  with  only  a  slight  injury  on  the  arms.  At  the  bottom 
of  this  ravine  two  large  stones  were  lying  of  great  weight,  which 
were,  by  the  force  of  the  wind,  carried  up  from  the  bottom  of  the 
ravine  to  the  top  of  the  level  ground. 

Thus  (although  very  feebly  described)  ends,  so  fiur  as  I  am 
aware,  that  most  terrible  phenomenon  that  passed  over  Troitslgr  on 
the  11th  of  July,  1868  (o.  s.),  which  will  never  be  forgotteti  by  me 
to  the  latest  moment  of  my  life ;  and,  I  trust,  gratitude  to  Ghxi  for 
sparing  me  alive  will  be  as  lasting  as  the  memory  of  its  awful  and 
destructive  character. 

My  own  injury  consists  of  four  rather  heavy  contusions,  viz. 
one  on  the  shoulders,  a  second  on  the  wrist  and  hand,  the  third  on 
my  left  knee,  and  the  fourth  on  the  lower  part  of  my  left  rib-bone, 
besides  some  other  slight  bruises.  The  latter  are  all  now  well,  and 
the  former  are  progressing  as  well  and  as  &8t  as  one  can  expect. 
1  have  to  be  thankful  that  I  have  no  bones  broken. 
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LXXX.  General  Sadiani-paints  qf  Shooting  Stare,  derived  from 
Cataloguee  of  Shooting  Stars  in  the  JReporte  of  the  Britiih 
JjuodaHon.  Bj  A.  S.  Hebschel,  Esq.,  B.A.,  aad  E.  P.  Gseg, 
Esq.,  P.G.S. 

Shobtlt  after  the  occnrrenoe  in  America  of  the  extraordinary 
meteoric  shower  of  the  18th  of  November  1883,  an  account  of  this 
phenomenon,  by  the  hite  Dr.  Denison  Olmsted,  was  published  Lq 
the  '  American  Journal  of  Science,'  from  which  it  appeared  that 
the  meteoric  tracks  on  this  occasion  took  their  directions  from  a 
point  (termed  by  him  the  radiant-paint  of  the  shower)  which 
retained  its  place  unchanged  among  the  stars  during  the  whole 
continuance  of  the  shower*.  The  same  peculiarity  has  since  been 
obserred  in  the  annual  meteoric  shower  of  August  10,  discovered 
in  1836  at  Brussels  by  M.  Queteletf,  and  in  the  following  year 
(1837)  by  the  late  E.  G.  Herrick  in  America.  In  1839  the 
radiant-point  of  this  shower  was  placed  by  Sir  J.  Herschel 
"  at  the  star  fi  Camelcpardi,*'  and  there  appears  no  valid  reason 
up  to  the  present  time  for  preferring  any  other  position  for 
this  radiant-point.  To  cite  our  own  observations  only,  the 
radiant-position  of  the  shower  in  question  was  in  1863  at  k  P^eei, 
and  in  1864  at  I  Camehpardi,  distaut  not  more  than  5^  from 
one  another  and  from  the  star  /3  CamelopardiX'  A  similar 
fixity  of  the  radiant-point  can  be  observed  in  the  annual  meteoric 
shower  of  December  12,  which,  in  1863,  was  near  r  Chminortm, 
and  in  1864  near  B  Geminorum,  two  stars  little  more  than  5^ 
apart§.  The  meteoric  shower  of  April  20  was  observed  in  1864  to 
have  its  radiant-position  3^  or  4^  from  a  Lgrts,  between  /3  and  k  of 
that  constellation  ||.  On  the  19th  of  April,  1839,  Herrick  observed 
the  same  radiant-point  "  near  a  Lgrat^*  %.  The  radiant-point  of  the 
2nd  of  January  meteoric  shower  was  first  determined  accurately 
by  the  late  Stillman  Masters,  in  America,  at  M  238^*0,  N.  decl. 
46^*4,  in  1863**.  The  same  shower  was  observed  in  England  in 
1864,  and  the  radiant-point  of  more  than  100  meteors  was  fixed 

*  Am.  Jouni.  Set,  Ut  ser.,  voL  ixv.  pp.  366  (note  at  foot  of  the  page),  994^ 
405,  and  407,  Jaanary  1834. 
t  Bui.  Ac  Boy.  Bruxellee,  vol.  rii.  pt.  2.  p.  136, 1840. 
X  B.  A.  BeportB,  Lum.  Meteors,  Append.  6, 1864. 
§  Month.  Not  B.  A.  8.,  toL  zxv.,  March  10,  1865. 
I  B.  A.  BeportB,  Lum.  Meteors.  Append.  6,  1864. 
^  Am.  Joum.  Sci.,  let  ser.,  vol.  xxzvi.  p.  362,  July  1839. 
•»  Ibid..  2nd  ser.,  vol.  zzxr.  p.  150,  May  1863. 
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on  that  occasion  at  e  Quadrantit  MuraliSy  in  M  284°'0,  N.  decl. 
61®-0,  within  5®  of  the  former  position  observed  in  1863*.  The 
radiant  points  at  least  of  four  meteoric  showers  have  therefore 
been  established,  since  the  occurrence  of  that  in  1833. 

The  stability  of  meteoric  phenomena  thus  exhibited  by  periodi- 
cal showers  of  meteors  made  it  desirable  to  inquire  if  the  radiant- 
points  of  "iparadie*'  shooting  ttart  could  be  similarly  determined 
from  observations  accumulated  during  a  long  series  of  years. 
The  "  Catalogue  of  Luminous  Meteors  "  collected  by  the  late  Dr. 
Baden  Powell,  during  the  fifteen  years  following  1845,  and  con- 
tinued in  subsequent  Beports  of  the  British  Association,  the  Cata- 
logues of  M.  Coulvier,  and  other  less  extensive  observations 
afforded  more  than  sufficient  materials  for  this^  and  to  develope  a 
number  of  remarkable  and  unexpected  results,  of  which  the  prin- 
cipal features  (so  far  as  space  will  permit  them  to  be  noticed) 
are  for  the  first  time  embodied  in  the  present  communication. 

The  only  maps  well  adapted  for  determining  the  radiant- 
points  of  shooting  stars  are  those  projected  upon  the  gnomonic 
or  ordinary  "  plane  perspective**  scale.  In  these,  arcs  of 
gfeat  circles  of  the  sky  are  represented  by  straight  lines 
either  limited  in  length  or  indefinitely  prolonged  across  the  map. 
The  maps  of  Sir  John  Lubbock,  published  by  the  Useful  S[now- 
ledge  Society,  are  of  this  kind,  the  sphere  being  projected  upon 
the  circumscribing  cube ;  but  the  whole  visible  hemisphere  of  the 
sky  is  at  no  time  represented  upon  a  single  page  of  the  maps  in 
question,  and  the  apparent  path  of  a  meteor  cannot  always  be 
prolonged  continuously  upon  the  same  sheet  from  one  end  to  the 
other  of  its  visible  track.  To  remedy  this  inconvenience  (without 
which  the  maps  in  question  are  the  best  existing  for  observing 
shooting  stars),  a  plane  perspective  view  of  the  hour-circles  and 
circles  of  polar  distance  in  the  latitude  of  Greenwich  was  prepared 
and  printed,  having  the  zenith  for  this  latitude  in  the  centre 
of  the  map,  and  extending  on  all  sides  to  within  25^  of  the 
horizon,  below  which  altitude  the  smallest  stars  cannot  always  be 
seen  for  reference  as  sky-marks.  The  eye  is  4  inches  perpendicular 
from  the  centre  of  the  map.  Professor  Heis^  Director  of  the 
Boyal  Observatory  at  Munster,  having  prepared  and  printed,  inde- 
pendently, a  similar  planisphere,  upon  the  same  scale  and  to  the 
same  latitude  (which  is  only  1^^  less  than  the  latitude  of  Miinster), 
the  two  planispheres  were  superposed,  and  were  found  to  differ  in 

*  B.  A.  Beports,  Lum.  Meteors,  Append.  6,  1864. 
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their  indications  nowhere  so  much  as  1°*.  The  small  existing  dif- 
ferences appeared  to  arise  from  unaToidable  contractions  of  the 
paper  in  receiving  the  lithographic  impressions.  Observations  of 
shooting  stars  cannot,  on  the  other  hand,  be  carried  to  such  a  de- 
gree of  aocuracj,  nor  are  their  flights  in  general  so  conformable, 
that  the  error  in  the  position  of  a  radiant-point,  determined  b  jmeans 
of  either  of  these  two  planispheres,  should  exceed  the  error  of  the 
planispheres  themselves  at  the  point  in  question.  This  error  (it 
has  been  observed)  does  not  anywhere  exceed  1°.  The  elliptic  plani- 
sphere,so prepared, is  alone  sufficient  to  determine  the  radiant-point 
of  a  meteoric  shower,  if  observations  drawn  upon  an  ordinary  star- 
map  are  transferred  to  it,  by  their  coordinates  in  JR  and  N.P.D. 
For  greater  convenience  in  entering  the  observations,  the  stars  of 
Bode's  constellations  (corrected  in  their  magnitudes  by  unpub- 
lished observations  of  Sir  J.  Herschel)  were  projected  upon  the 
elliptic  planisphere  in  twelve  different  positions  of  the  sky,  repre- 
senting, in  twelve  maps,  the  appearance  on  a  plane  surface  of  the 
visible  hemisphere  at  (jhreenwich  at  successive  intervals  (of  two 
hours  each)  throughout  the  day,  or  year.  With  these  maps  (now 
completed  and  in  course  of  publication  by  the  British  Association) 
the  whole  series  of  shooting  stars  before  enumerated,  numbering 
nearly  2000  available  observations,  were  projected  by  Mr.  Greg  in 
date  and  apparent  position,  without  preference  or  selection,  exclu- 
sive of  those  observations  in  the  catalogues  which  had  reference 
to  the  well-known  radiant-point  of  the  10th  of  August.  A  series 
of  radiant-points  of  sporadic  meteors  was  thus  immediately  de- 
veloped, with  unexpected  distinctness  both  as  to  the  limits  of  their 
duration,  and  the  positions  of  the  radiant-points.  The  following  list 
of  the  epochs  and  positions  of  fifty-six  radiant-points  of  ordinary 
meteors  is  drawn  up  by  Mr.  Gf^reg,  in  comparison  with  a  similar  list 
of  radiant-points  published  independently  by  Dr.  Heis  in  the  Astr. 
Soc. '  Monthly  Notices,'  voL  xxiv.p.  213  et  seq.  The  list  is  illustrated 
by  four  figures  (Plate  XXYH)  upon  the  scale  of  the  ""  Celestial 
Chart  of  the  Northern  Hemisphere,"  pi.  i.  vol.  i.  of  Arago's  *  Po- 
pular Astronomy '  (published  by  Messrs.  Longman  &  Co.,  London, 
1849),  to  which  reference  can  be  made  for  the  Constellations  in 
which  the  radiant  points  occur.  The  first  two  figures  of  the 
plate  represent  the  radiant-points  of  Mr.  Qreg  from  January  to 
June  and  from  July  to  December ;  the  last  two  figures,  those  of 
Dr.  Heis  for  the  same  seasons  of  the  year. 

*  Examples  in  the  use  of  tbese  planiBpheree  will  be  found  at  the  end  of  this 
paper,  and  in  the  Month.  Not  R  A.  S.  toI.  ixt.  No.  for  1865^  Maicfa  10. 
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Centres  of  Meteoric  Excursione  or  General  Badiant-points  of 
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Each  of  the  foregoing  fifty-six 'radiant-points  depends  upon  an 
arerage  of  one  meteor  per  diem  recorded  for  30  successive  days, 
which  is  the  average  duration  of  a  meteoric  shower.  Even  cur- 
sory observations  are  calculated  to  add  to  the  precision  with  which 
it  will  in  future  be  desirable  to  fix  the  epochs  and  positions  of 
these  radiant-points.  Now  that  the  epochs  and  positions  of  the 
principal  radiant-points  of  ordinary  shooting  stars  are  for  the  first 
time  accurately  circumscribed,  it  may  be  expected  that  fireballs 
and  meteorites  will  also  be  found  to  derive  their  directions  from 
the  same  or  at  least  from  similar  centres  of  excursion.  The  verifica- 
tion of  this  conjecture  will  be  an  interesting  application  of  these 
results  to  future  observations*. 

*  The  following  insiaractionB  for  using  the  planispheres  have  lately  been  (At- 
culated : — 

**  When  the  track  of  a  shooting  star  has  been  referred  to  the  skj  bj  means  of 
any  known  stars,  as,  for  example,  those  in  the  charts  of  the  Useful  Knowledge 
Society,  &c.,  the  polar  distance  and  right  ascension  of  the  beginning  and  end  of 
the  meteor*s  path  can  be  ascertained  from  the  meridians  and  other  lines  of  the 
charts,  with  at  least  the  same  amount  of  accuracy  as  that  with  which  the  meteor 
is  obeerred.  The  meteor  can  then  be  transferred  to  the  elliptic  planisphere  by 
choosing  a  convenient  hour-circle  (simight  line  from  the  North  Pole)  in  the 
planisphere  as  first  meridian  (or  equinoxial  colure)  for  the  zero  of  right  ascensions. 
The  right  ascensions  are  reckoned  from  the  first  meridian  towards  the  left^  in  the 
direction  of  the  hands  of  a  watch ;  and  the  south  meridian  mark  of  the  plani- 
sphere should  be  made  to  point  to 

0°  of  right  ascension  for  10  o'clock  p.ii.,  in  the  middle  of  October, 
30**  „  „  „  November, 

60**  „  „  „  December, 

and  so  on,  for  evening  observations,  in  the  remaining  months  of  the  year.  The 
elliptic  curves  representing  the  circles  of  polar  distance  remain  the  same  for 
every  position  of  the  first  meridian.  The  beginning  and  end  of  a  meteor  (or  of 
any  number  of  meteors)  can  be  represented  on  the  elliptic  planisphere  by  points, 
by  means  of  their  coordinates  in  north  polar  distance  and  right  ascension 
reckoned  from  any  such  first  meridian.  The  north  polar  distance  is  reckoned 
in  degrees  outwards  from  the  North  Pole  of  the  planisphere.  The  straight  line 
which  connects  the  two  points  of  beginning  and  end  of  a  meteor  represents  the 
track  of  the  meteor  oorrectiy,  and  passes  through  every  degree  of  right  ascension 
and  north  polar  distance  actually  traversed  by  the  meteor  in  the  sky  (rare  cases 
only  excepted,  where  meteors  follow  crooked  paths). 

*'  It  is  the  property  of  the  elliptic  planisphere  that  the  straight  line  represent- 
ing the  track  of  a  meteor,  prolonged  backwards  across  the  whole  width  of  the 
planisphere,  contains  eveiy  radiant-point  from  which  it  is  possible  the  meteor 
could  have  been  directed.  This  arises  from  the  plane-perspective  projection 
adopted  in  the  planisphere,  by  virtue  of  which  great  circles  in  the  sky  are  repre- 
sented by  straight  lines  upon  Hie  paper.  If  two  meteors  have  been  observed, 
and  their  tracks,  prolonged  backwards  upon  the  planisphere,  intersect  one 
another  in  a  point,  this  point,  supposing  the  meteors  to  have  appeared  irom  the 
same  radiant-point,  is  the  common  radiant-point  of  the  two  meteors.    If  more 
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LXXXI.  Observationt  an  Mietearshowers  and  their  BadianU. 
By  R  P.  Geeo,  Esq.,  F.G.S. 

MeUor-9lunoer9  are  without  doubt  more  numeroue  and  definite 
in  their  characteristica  than  could,  a  few  years  sinoe,  have  been 
demonrtrable.  An  examination  of  the  foregoing  list  of  ladiantB 
of  meteor-showers,  based  upon  results  obtained  by  the  analysis  of 
an  immense  number  of  obserrations  of  shooting  stars,  made  quite 
independently  in  this  country  and  in  Germany,  will  show  that 
some  real  progress  has  recently  been  made  in  this  branch  of  science. 
The  results  arriyed  at  by  Professor  Heis,  of  Munster,  are  in  gene- 
ral strongly  corroboratiTO  of  those  obtained  by  Mr.  Greg,  of  Man- 
chester ;  though  in  certain  cases  the  latter  exhibits  radiants  not 
giTen  by  the  former,  and  vice  vertd.  Professor  Heis  has,  somewhat 
arbitrarily,  divided  his  meteor-showers  and  radiants  into  bi- 
monthly divisions,  and  has  thus  not  imfrequently  presented  the 
same  shower  with  a  multiplicity  of  radiants  more  or  less  closely 
allied  to  each  other.  Mr.  Greg  has  endeavoured  to  give  as  nearly 
as  possible  the  precise  duration  and  limit  of  each  shower,  as  well  as 
the  average  position  of  its  connected  radiant.  The  general  results 


than  two  meteors  have  been  obaeiTed,  directed  from  the  seme  ndiant-point,  the 
common  inteneotion  of  their  tracks  prolonged  backwards  upon  the  planisphere 
is  the  common  radiant-point  of  the  whole.  This  is  in  general  a  oontncted  area» 
a  few  degrees  in  diameter,  rather  than  a  point  Centres  of  radiation  also  ooezistk 
sometimes  four  or  eren  fiye  together  in  diiSBrent  parts  of  the  sky,  creating 
i^yparent  oonfosion  in  the  direction  of  the  meteors ;  but  this  apparent  oonfuaioD 
akotnyt  dwippeam  on  applying  the  mode  of  projection  of  this  planisphere  to  the 
obserrations.  Star-charts  are  in  process  of  publication  by  the  British  Association 
for  the  purpose  of  assisting  obserren  in  this  mode  of  projecting  their  observa- 
tions of  luminous  meteors. 

"The  second  or  circular  planisphere  is  drawn  to  ascertain  the  altitude  and 
asimuih  of  a  heavenly  body  whose  hour-angle  and  north  polar  distance  have  been 
oorrectly  laid  down  upon  the  elliptic  planisphere.  The  circular  pUnisphera  is 
drawn  upon  the  same  scale  as  the  elliptio  planisphere,  and  can  be  applied  to  it 
(by  the  centre  and  meridians)  in  the  same  manner  as  a  transfer,  upon  which  it 
is  generally  advisable  to  draw  meteor-tracks,  ratiier  than  upon  the  planispheres 
themselves.  Transfers  of  meteor-tracks  upon  thin  tracing-paper  may  be  s^plied 
alternately  to  one  or  the  other  of  the  two  planispheres,  'ihej  form  the  best 
records  which  can  be  kept  of  meteor-observations,  for  which  purpose  the  position 
of  the  centre  of  the  planisphere,  and  of  the  north  and  south  meridian  lino, 
should  be  drawn  upon  the  transfer,  and  also  the  degree  of  right  ascension  (be- 
fore described)  which  corresponds  to  the  south  meridian  mark  of  the  planisphero 
at  the  time  of  the  observation.  The  circular  planisphere  is  chiefly  used  to  de- 
termine the  height  of  a  meteor  which  has  been  accurately  observed  at  two  or 
more  distant  places  of  observation." — Soitoe. 
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may  then  be  Bummed  up  with  a  tolerable  degree  of  certainty  as 
follows : — 

Ist.  .A»  regard$  the  MBteoT'Showers, — ^They  appear  to  endure  for 
almost  any  period  from  twenty-four  hours  to  eight  or  possibly  ten 
weeks,  differing  greatly  from  one  another  in  their  richness  or 
intensity  of  display.  In  some  there  appears  to  be  a  tendency  to 
maximum  display  on  particular  dates — as,  for  example,  xlvii 
(No.  55),  lasting  from  November  26  to  December  80;  but  the 
most  abundant  display  occurs  from  December  9-13.  This  shower 
is  one  of  the  few  yet  shown  to  be  actually  connected  with  large 
bolides  and  an  aerolitic  epoch  (vide  Astr.  Soc. '  Monthly  Notices,' 
vol.  XXV.).  In  others  no  such  tendency  to  a  maximum  can  be  per- 
ceived. The  average  duration  of  meteor-showers  may  be  taken  as 
lasting  from  three  to  four  weeks,  and  the  number  as  yet  ascer- 
tained fully  fifty.  This  number  will  probably  not  be  much  increased, 
at  least  for  those  seen  in  northern  latitudes,  unless  in  the  case  of 
special  very  short-lived  showers,  such  as  xvi,  xvii  (Nos.  20,  22), 
and  others  whose  radiants  culminate  just  before  dawn.  There 
may  clearly  be  as  nuuiy  as  four  or  five  meteor-showers,  each  with 
its  belonging  radiant,  proceeding  at  the  same  time,  as  from  the 
10th  to  19th  of  February,  10th  of  August,  and  30th  of  November. 
There  is  no  confusion  or  chance,  but  the  showers  are  very  regu- 
larly recurrent  every  year.  Allowing  a  radiant-region  of  some 
5^  to  15^  in  diameter  for  every  shower,  what  formerly  were  called 
sporadic  shooting  stars  will  become  extremely  scarce  now  that  the 
principal  showers  and  their  radiants  have  been  pointed  out.  The 
meteors  of  particular  showers  vary  considerably  in  their  distinctive 
characters,  some  being  larger  and  brighter  than  others,  some 
whiter,  some  more  ruddy  than  others,  some  swifber  and  drawing 
after  them  more  persistent  traixis  than  those  of  other  showers. 
Much,  hpwever,  remains  to  be  accomplished  in  this  department, 
as  well  as  towards  establishing  the  connexion  between  the  epochs 
and  directions  of  large  bolides  and  meteorites  and  those  of  ordi- 
nary shooting  stars. 

Although,  as  a  rule,  the  showers  are  very  regularly  recurrent 
every  year,  the  well-known  and  great  shower  of  Nov.  9-14,  xlii 
(No.  62),  is  now  supposed  to  reach  its  maximum  every  thirty- 
three  years,  and  has  until  the  last  few  years  been  for  a  length  of 
time  almost  extinct.  There  are  similar  indications  of  an  eleven- 
or  twelve-year  period  of  maximum  in  the  showers  ii,  xx,  xxxv,  and 
xl  (Nos.  1,  24,  43,  49)  ;  and  the  years  1848-52  appear  to  have 
witnessed  maximum  recurrences  of  the  showers  marked  ii,  viii, 
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zii,  xTiua,  ziz,  zz,  xzii,  zxiii,  and  xUt  (Nob.  1, 10, 16,  25, 19, 24, 
27,  29,  54). 

The  shower  most  regular  in  recurrence,  and  abundant  in  in- 
diyidoal  meteors,  is  the  well-known  shower  of  the  9th  to  18th  of 
August.  But  it  lasts  a  few  days  only ;  and  this  shower  appears 
also  to  have  an  eight-year  period,  diminishing  in  the  years 
1846,  1854,  and  1862*.  On  the  other  hand,  the  long-enduring 
shower  xziz  (No.  85),  August  6  to  September  10,  although  not  a 
rich  one,  is  of  rery  regular  annual  occurrence,  and  is  remarkable 
for  having  its  radiant-region  very  small  and  fixed.  Other  showers, 
as  those  marked  zviiia,  zzi,  zzii,  zxiii,  zzrii  a,  xxziv,  xxxni,  xxxix, 
xIt,  and  xlvi  (Nob.  25,  26,  27,  29, 87, 42, 46,  48, 58,  56),  are  com- 
paratively sparse  or  of  more  rare  occurrence.  In  these  cases 
further  observations  are  desirable,  although  their  radiants  are 
mostly  well  marked.  The  maximum  display  of  iva  (No.  6)  is 
from  the  2drd  to  26th,  and  of  iv  (No.  5)  from  the  25th  to  8l8t 
January,  of  xxiii  (No.  29)  firom  the  Idth  to  17th,  and  of  xx  a 
(No.  28)  from  the  16th  to  26th  of  June.  The  maximum  of  zxxviii, 
xxxix  (Nob.  47,  48),  is  on  and  after  the  18th  of  October. 

2nd.  Ai  re^ardt  the  BadUmU. — ^The  vanishing-point  of  the 
tracks,  or  the  apparent  centre  of  excursion,  belonging  to  a 
particular  shower,  ring,  or  zone  of  meteors  is  perhaps  better 
designated  radiant  region  than  radiant  point.  Practically  the 
radiant  or  centre  of  radiation  in  many  meteor-showers  extends 
over  an  area  of  5^  or  15°  in  diameter,  or  even  more.  There  are 
probably  considerable  oscillations  of  position  induded  in  the 
average  of  observations  extending  over  more  than  fifteen  years,  in 
certain  meteor-showers,  but  by  no  means  in  all.  The  configura- 
tion of  the  radiant-region  appears  in  many  such  cases  to  be  best 
represented  by  an  ellipse,  rather  than  by  a  circular  figure  or  a 
point.  It  is  noticeable  that  this  elongation  takes  place  generally 
in  a  direction  perpendicular  to  the  ecliptic  or  (in  the  case  of 
radiants  lying  near  the  Via  Laetea)  in  a  direction  parallel  to  the 
Milky  Way.  It  has  not  been  possible  to  decide  in  every  instance 
the  precise  position  of  the  radiant-region  of  each  meteoric  shower, 
nor  on  the  other  hand  to  decide  always  to  which  radiant  every 
observed  or  described  meteor  undoubtedly  belongs ;  but  the  sparser 
showers,  or  radiants  of  more  rare  occurrence,  require  confirma- 
tion firom  additional  observations,  and  a  few  meteors  were  obliged 

•  The  aTenge  of  fourteen  ooourrenoet  obserred  at  Bmanls  betireea  1838  and 
1861  u  lixfy-five  metoon  per  hour  in  all  the  aky.  The  smaUeat  number  (thizty- 
ihree  per  hour)  ocounred  in  1838. 
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to  be  rejected  from  the  charts  as  entirely  sporadic  or  as  radiating 
from  regions  which  it  was  no  longer  possible  to  define.  In  the 
majority  of  cases  enumerated  in  the  foregoing  list,  the  meteor- 
showers  are  as  clearly  defined,  as  regards  the  time  of  their  occur- 
rence, duration,  and  position  of  the  radiant-points,  as  in  the 
case  with  the  older  and  better-known  showers  of  August  and 
November. 

The  following  peculiarities  may  be  noticed  as  distinctiye  of  the 
particular  radiant-regions. 

(a.)  Small  and  9harply  defined.  Showers  i,  iii,  vi  a,  xiv,  xvi,  xvii, 
xxix,  xlvii  (Nos.  4,  8, 12, 18,  20,  22,  85,  66). 

(5.)  JSxtanded.  Not  sharply  defined.  Showers  viii,  xviii,  xix, 
xziy,  xziva,  xxvii,  xxx,  zxxvii  (Nos.  10, 28, 19, 80,  84,  81,  89,  46). 

(e,)  Elongated,  In  a  direction  strongly  inclined  to  the  ecliptic, 
or  nearly  parallel  to  the  Via  Laetea.  Showers  ii,  ii  a,  iv,  iv  a,  v,  vi,  yi  a, 
viii,  viii  0,  ix,  x,  xi,  xxiy  h  or  xxx  a,  xxri,  xxvii,  xxviii,  xxx,  xxxiii, 
xxxiv,  xxxvii,  xl,  xxxi  ?  xviii  ?  (Nos.  1,  2,  6,  6,  7,  8, 12, 10, 11, 14, 
15, 17,  38,  88,  81,  86,  89,  45, 42,  46, 49,  40  P  28  f). 

(J.)  Tujin  or  double.  Showers  iv  and  iv  a ;  viii  and  viii  a ;  ix 
and  x;  xx  and  xxa;  xxxv  and  xl;  xxiv  and  xxivap  (Nos.  5  and 
6;  10  and  11;  14andl5;  24  and  28;  48  and  49;  80and84P). 

(0.)  Double.  Advancing  with  the  time.  ^A<H(?0r«x-xi;  xx-xxa; 
xxxv-xl;  xxiv-xxivaP  (Nos.  15-17;  24-28;  48-49;  80-84  P); 
vi  and  ix  (Nos.  8  and  14),  although  coincident  in  place  and  con- 
secutive in  time,  are  connected  respectively  with  via  and  x 
(Nos.  12  and  15)  by  intermediate  meteors,  and  are  distinct  from 
one  another.  The  last  radiant  advances  with  the  time  to  xi 
(No.  17) ;  ix,  X,  xi  therefore  present  an  interesting  and  well- 
established  instance  of  the  same  shower  enduring  (from  March  8 
to  June  2)  a  period  of  thirteen  weeks,  and  having  a  radiant  ad- 
vancing throughout  the  interval  in  a  right  line.  Prom  xx  to  xx  a, 
there  is  a  distinct  progress  of  the  radiant-position  with  the  time ; 
and  a  similar  progress  irom  A^  to  A,  may  be  observed  in  shower  ii 
(No.  1). 

(/.)  Multiple.  Stationary,  or  advancing  with  the  time.  Shower 
xxx  (No.89,EO),  represents  a  strongly  marked  and  long-enduring 
meteor-shower,  having  a  general  centre  of  the  radiants  B  8,  4,  5, 
B  1,  -2,  A 11, 12, 18,  and  E,  near  e  LaeerUe^  viz.  EG-.  Intermediate 
meteor-tracks  (which  in  this  case  are  numerous)  do  not  at  present 
decide  which  of  these  radiants  are  separate  or  connected ;  but  a 
point  near  iR  802^,  N.  decl.  50°,  and  another  near  JSL  333°, 
N.  decL  50°,  represent  two  great  centres  of  radiation  for  meteors 
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from  July  2  till  September  80  (Nos.  80,  84,  88,  89,  40).  In  the 
present  condition  of  the  obseryationB  it  renuuns  uncertain  if  xxx  a 
(No.  88)  (vide  fig.  8)  is  a  continuation  of  xxiy  a  (No.  84)  or  ter- 
minates, together  with  zxz  h  (No.  40),  a  general  plane  of  radiation 
of  extraordinary  length,  extending  from'Z^a  to  Andromeda  across 
the  Via  Zaeiea,  and  having  the  general  radiant  xxx  (No.  89)  for 
its  principal  centre  of  excursions  in  Laeeria. 

In  collecting  and  entering  the  observations  for  these  radiant 
points,  the  following  list  of  recent  star-shower  dates  was  drawn  up 
by  Mr.  Greg;  and  a  diagram  of  dates  preferred  by  fire-balls  (fig.  16) 
was  prepared  by  Mr.  Herschel,  from  the  Catalogue  in  the  ^  British 
Association  Beports*  for  1860.  On  two  fire-ball  dates,  viz.  the 
10th  of  Apnl  and  18th  of  October  1864,  star-showers  were  ob- 
served by  Mr.  Herschel  (the  last  a  remarkable  shower*),  with 
radiant^points  at  S  Virginis  and  v  Orionis ;  xiv  and  xxxix  (Nos.  18 
and  48)  of  the  foregoing  list.  Large  fire-balls  also  occurred,  to 
verify  the  dates  of  the  diagram,  on  the  29th  of  November  and  27th 
of  December,  1868 ;  and  on  the  5th  of  July,  10th,  16th,  and  26th 
of  August,  24th  of  September,  19th  of  October,  29th  of  Novem- 
ber, and  9th  of  December,  1864 ;  as  well  as  aerolites  on  the  7th 
of  December,  1868,  and  14th  of  May  and  10th  of  August,  1864, 
of  which  accounts  have  been  presented  in  the  British  Association 
Beports.  The  27th  to  80th  of  November  is  a  date  well  defined  for 
remarkable  bolides  and  aerolitic  falls ;  but  to  which  (if  any)  of 
the  contemporaneous  star-showers  (Nos.  58,  54,  55,  56,  1,  2, 8) 
these  belong  has  not  yet  been  ascertained.  The  radiant  LH 
(No.  50)  was  noticed  by  Mr.  A.  S.  Herschel  for  the  first  time  in 
1864. 

*  See '  Monthly  Notice  *  B.  Ast.  Soc.  for  January  1865,  and  page  820  in  tiiu 
dumber,  for  examples  in  the  me  of  the  plate. 
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Fig.  16.  Diagram  of  DateM  preferred  by  Fire-halU^  reduced  to 
the  Tear  1850. 


Dates  enclosed  between  parenthesee  are  also  star-shower  dates ;  between 
brackets,  dates  of  aerolites. 
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(hialopie  qfBeeeni  Star-tikowen^  5y  E.  P.  Oreg. 


\ 


Date  of 
ObMrration. 


1803.  Mardi  15    

Apr.  20  (A.11.).. 


1832.  Not.  18 
1841.  Sept  10 

1)60.8... 


1842.  Aug.  7... 
Aug.  12 

1843.  Apr.  26 
Aug.  9... 


Oct  16    

1845.  Oct.  18    

Oct  31    

1846.  July  25-30.. 

1847.  June  17-22.. 

July  7 

Deo.  12   


Oct  10   . 

Not.  1 .... 

Not,  8.... 

1848.  Jan.  2-3 . 


Mar.  27  

May  2 

June  21  

July  6, 22;  24,  S 

July  29  

Aug.  23-29.... 


Oct.  20-26. 


Oct  22    

Deo.  9-10  .. 

1849.  July  23  ..... 

Aug.  12-14.. 


Oct.  22 
1850.  Feb.  9 ... 
Apr.  20 


Sept.  2-4.. 


1852] 

&    lSept.6-20. 
1858  J 

1854.  Sept.  17  .... 

1855.  Deo.  12  .... 

1856.  Jan.  27    .... 
Oct.  21    .... 


Plaoeof 
Obeerration. 


S.  Padfio  Ocean 
yirgmia»n.S.A. 

India , 

Ibid.  

HawUmrstCKent) 


lUd. 
Ibid. 
Ibid. 
Ibid. 


Notbnghani 

Ibid.   

Bombay 

Nottuifliiam 

Panna    

IHd.  

Nottingham 


Bm^ft  Parma 

Nottingham  

Bombay 

Parma  ft  Aix  la 

ChapeUe. 
Aiz-lanOhapeUe  .. 

Ibid 

Ibid 

Ibid,  ft  Parma  ... 

Ibid.  

Bngland...*** 


Aix-la-Chapelle  ft 
Bonn. 

En^^and 

Parma    

Nottingham  ... 
Soaaex    


Nottingham  . 

England 

Bombay,  fto. . 

Notting^uun  . 


Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 


Deioription  and  BefiBvenoe,  &c 


ICany  meteors  seen  by  A.  Ton  Humboldt 
Bztnordinary  shower  of  meteors.— S.  C. 

Herri^ 
Immense  number  of  meteors  seen. 
Vast  numbers  of  meteors  seen. 
Yflty  unusual  number  of  meteors,  slow- 

morinff,  small  ^4-5  mag.)  ;  no  iziint. 

— 8irJ.  HersdieL 
Many  meteors ;  manywith  tails.   Vanisfa- 

ing-point  about  Fenem, — Id. 
Numerous  meteors;  many  Uurge,  and 

mostljr  with  trains. — ^Id. 
SoTeral  me  meteors  obserred  to-njg^i 

—Id. 
Three  meteors»  two  with  tnina  from  • 

to  B  iV^oM.— Id. 
Many  meteors  seen  by  B.  J.  Lowe. 
Many  meteors  seen  by  B.  J.  Lowe. 
Many  meteors  seen  by  Dr.  Buist. 
Many  meteors  seen  by  K  J.  Lowe. 
Many  seen  by  Qolla. 
Many  seen  by  CoUa. 
liany  meteors  seen  in  Auriga,  Gemini, 

and  Tauru»,  by  B.  J.  Lowe, 
liany  seen. 

Many  meteors  seen  by  B.  J.  Lowe. 
Many  meteors  seen  fay  Dr.  Buiat 
Many  meteors  seen  l^  Heis  and  OoUa. 

Many  meteors  seen  by  Heis. 

A  number  of  fine  shooting  stars.— Hsis. 

Many  meteors  seen. — ^Id. 

Many  meteors  seen  by  Heis  and  OoUa. 

Many  meteors  see^. — ^Heis. 

Qreat  numbers   in   Uraa  Mqfor,   Una 

Minor,  and  Draeo  seen. 
Badiants  of  me^pors  mAur^^a^Jndromeda, 

and  LacerttL—BfiiB  and  Sdimidt. 
Many  meteors  about  Urta  Major  mm. 
Many  meteors  seen  by'Colla. 
Many  meteors  seen  by  B.  J.  Lowe. 
Many  meteors  radiatmg  from  Peffotttt.— 

Mr.  Bulard. 
Many  meteors  seen  br  B.  J.  Lowe. 
liany  meteors  near  Urta  Major  seen. 
Eztaraordinaiy  shower  of  meteors.— Dr* 

Buist. 
Numbers  of  small  meteors  radiating  from 
/3  P^osi.— B.  J.  Lowe. 

Many  meteors  obeerTod. — ^Id. 

Vast  number  of  meteors. — ^Id. 

Many  seen. — Id. 

Many  small  meteors. — ^Id. 

Many  meteors  seen. — Id. 

—^ — 
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Oatalojfue  ofSeeent  Btar-thoteen  (continued). 


Date  of 
Obaerration. 

Plaoeof 
Obeerration. 

] 

1866.  Oct  28-30 

1867.  Jan.  7 

Bombaj 

Wrotteuey 

Many  meteors  seen.— Dr.  Buist 

Many  meteors  seen  by  E.  J.  Lowe. 
Many  meteors  seen  by  J.  H.  aiadatone. 
Very  many  meteors  seen. 
Yeiy  many  near  Via  Laetea,  Badiant  in 

CoMKipeia.— B.  J.  Lowe. 
Very  many  small  meteors  seen. 
Many  meteors  seen  by  B.  J.  Lowe. 
Shower  of  fine  meteors.  Badiant-pointin 

Meteoric    shower    obserred.      Badiant 

between  Cattor  and  (Awefi^— B.  P. 

Cbeg. 
Meteoric   shower.       Badiant    between 

Gemini  a«id  Auriga.    A.  0.  Twining 

and  B.  y.  Marsh, 
flight  bright  meteors  in  ten  minutes.  Ba- 

diant-point  ILA.  238«0,  N.  decL  46«-4 

-«.  Masters. 
Numerous  meteors  radiating  from  Leo 

Minor.^B.  P.  Greg. 
Marked  star-shower  (Apr.  21  A.1I.).    A.S. 

Herschel  and  W.  H.  Wood. 
Extraordinary  shower  of  meteors  and 

HerscheL 

—Id. 
Marked  star-shower.     Badiant  «  Qua- 

draniiM  Murali$,—A.  S.  Hersohel  and 

B.  P.  Greg. 
8  to  10  bright  meteors,  radiating  from 

S  Virsfini8,-^A.  S.  HerscheL 
Shooting  stars  plentiful.    Badiant  r^on 

Numerous  bright  shooting  stars.  Badiant 

in  Lyra.— Id. 
Numerous  small  shooting  stars.  Badiant 

in  Laeerta.— Id. 
Many  bright  meteors.     Badiants  near 

Cepe^  and  0  C$H.— Id. 
Shower  of  fine  meteors.  Badiant  v  OrioniM. 

-Id. 

-Id. 

Extraordinary  shower  of  meteors.— Com- 
municated by  A.&  HersoheL 

Numerous  meteors.     Badiant  between 

Herschel. 

Deo.  7 

1868.  Sept.  22-21 

oSl  6 

NottinghMn  

Aberdeen  ft  Slgin 
Wrottesley 

I860.  Sept  7, 12 

Oct  9 

Nottinghfun  

Leede 

1861.  June  90  

Nottingham  

Deo.  24  

1862.  Dee.  10-12 

Deo.  10-12 

1863.  Jaii.2(i.M.)  ... 

Peb.  14-16 

Apr.  20  

T^^OTffhfitH'    

Newhayen  ft  Phi- 
ladelphia,U.S.A. 

Weld.  U.S.  A.  ... 

England  ft  Soot- 

Hawkhont    En- 
gland, and  on 
the  Continent 

Hawkhuret   and 
Manchester. 

Hawkhurst 

IWd.  

Ibid.  

Aug.  10  

Deo.  12   

1864.  Jan.  2 

Apr.  10  

Apr.l3(A.M.)... 
Apr.  20  (A.M.)... 

Sept  20-24 

Sept  27  

IWd.  

Ibid. 

Ibid.  

Oct  18   

Ibid 

Oct  31-Noy.  1 
Not.  13  (A.ih)... 
Not.  28-Deo.  0 

Ibid.  

Malta 

iTiiwUiunit. 
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BOOKS  AND  NOTICES. 


XXIY.  Suggestions,  Inferences,  and  Observations  on  the  Tabular 
^Results  of  the  Barometrical  and  Thermometrical  Bscord  for 
the  Thirty-seven  Dags  from  the  1st  of  October ,  1864,  to  No- 
vember 6, 1864.    Bj  Lieut.-Gol.  Attbtbk. 

The  author  has  laid  the  maxima  and  minima  of  each  of -those  days, 
in  both  elements,  on  a  diagram,  with  the  direction  of  the  wind,  for 
those  places  of  maximum  barometer  for  each  of  the  thirty-seven 
days.  He  says,  if  the  within  period  may  be  deemed  a  fair  crite- 
rion of  the  average  barometric  maximum  ranges  in  Europe,  he 
infers  that  the  maximum  balances  itself  periodically  as  a  vibratory 
movement,  oscillating  like  a  magnet  east  and  west  of  a  meridian 
which  is  nearly  midif ay  between  the  two  powerful  icy  poles  of 
electricity,  Iceland  and  Spitsbergen,  and  he  considers' that  these 
oscillating  movements  extend  over  1200  to  1400  English  miles. 


XXV.  On  the  Variations  of  the  Beading  of  the  Barometer  and 
the  Weather  in  the  Months  of  October  and  November  1864. 
By  Jahxs  Glaisheb,  Esq.,  F.B.S. 

[From  the  '  Joomftl '  of  the  life-Boat  Institution.] 

The  variations  in  the  readings  of  the  barometer  at  the  Boyal  Ob- 
servatory, G-reenwich,  are  snown  in  the  annexed  dii^;nun,  in- 
cluding forty-seven  days,  ending  30th  of  November,  during  which 
period  there  have  been  several  severe  gales  of  wind  on  our  coasts, 
producing,  as  usual,  distressing  shipwrecks,  attended  with  fearful 
loss  of  life. 

The  objects  of  the  National  Life-Boat  Institution  are  so  truly 
philanthropic,  and  co-extensive  with  the  coasts  of  the  British  Isles, 
that  I  believe  a  few  remarks  in  the  '  Life-Boat  Journal '  on  the 
readings  of  the  barometer,  during  the  period  above  named,  cannot 
fail  to  be  interesting  to  the  gallant  crews  of  its  life-boats,  and  to 
our  boatmen  and  fishermen  generally. 

The  reading  of  the  barometer  from  the  Ist  of  October  to  the 
15th  day  was  always  high,  and  every  day  above  its. average,  fre- 
quently to  the  amount  of  0*3  in.  and  0*4  in.,  and  on  the  3rd  day  to 
0*6  in.  nearly.  The  direction  of  the  wind,  till  the  8th  dav,  was 
generally  E.  or  E.N.E.,  and  the  greatest  force  of  the  wind  during 
this  interval  was  about  8  lbs.  on  the  square  foot ;  but  usually  the 
air  was  in  gentle  motion.  From  the  9th  day  the  prevailing  direc- 
tion of  the  vnnd  was  N.  and  N.W.,  but  at  all  times  weak  in 
strength.  On  the  16th  day  it  changed  to  the  S.W.,  and  the  baro- 
meteivreading  descended  below  its  average,  and  declined,  as  is 
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shown  in  the  accompanying  diagram,  to  28*71  at  8  a.m.  on  the  20th, 
on  which  day  pressures  to  9  lbs.  on  the  square  foot  took  place. 
The  reading  oi  the  barometer  suddenly  changed  to  an  increase, 
and  at  midnight  on  the  same  day  was  29*40  in.,  being  no  less  than 
0*69  in.  increase  in  fifteen  hours.  It  remained  some  little  time  at 
this  point,  and  declined  to  28*90  in.  by  9  p.m.  on  the  22nd.  Erom 
noon  of  the  next  day,  the  2drd,  its  general  tendency,  as  will  be  seen 
by  the  diagram,  was  increasing ;  it  passed  above  its  average  on  the 
30th,having  been  fourteen  days  continuously  below,  and  at  times  for 
twenty-four  hours  together  as  much  as}  of  an  inch  nearly.  From  the 
23rd  the  course  of  the  wind  was  mostly  from  opposite  quarters, 
viz.  S.W.  and  N.E.,  but  at  all  times  light,  and  sometimes  the  air 
was  almost  free  from  motion.  The  barometer-reading  continued 
to  increase,  though  with  freauent  slight  falls,  till  November  6th, 
when  the  reading  was  as  hign  as  30j|  in.,  or  1}  in.  higher  than  on 
20th.  On  the  7th  day  the  reading  be^an  to  decrease,  and  passed 
below  its  average  on  the  10th,  it  having  been  above  this  point 
from  October  30,  or  eleven  days,  a  part  of  which  time  it  was  for 
twenty-four  hours  together  more  than  -j^ths  of  an  inch  in  excess. 
During  the  13th  and  14th  davs,  the  decrease  was  rapid,  and  the 
reading  from  noon  on  the  14th  to  nearly  noon  on  the  15th  varied 
only  between  28*61  in.  and  28*64  in. ;  thus  the  decrease  amounted 
to  1*9  in.  in  eight  days.  At  this  time,  at  Greenwich,  the  greatest 
pressure  we  experienced  was  3  lbs.  only ;  and  it  is  very  remarkable 
that,  with  so  low  a  reading  of  the  barometer  about  London,  there 
was  scarcely  any  wind,  whilst  fearful  storms  were  raging  north  of 
us.  From  the  15th,  the  barometer  oscillated,  but  for  the  most 
part  increased,  and  was  29*72  in.  on  the  19th,  whilst  the  air  was 
in  gentle  motion  from  the  S.W.  and  S.S.E.  Like  chances  fol- 
lowed, but  decreasing  readings  were  greater  than  increasing,  till 
the  reading  of  the  barometer  again  was  Yery  low,  viz.  28*72  at 
1  A.M.  on  the  26th,  accompanied  with  S.W.  wind,  blowing  with  a 
pressure  of  5  lbs.  on  the  square  foot  only.  From  this  time  the 
readings  increased,  and  on  the  30th  passed  above  the  average, 
having  been  below  during  eighteen  days. 

It  cannot  fail  to  be  remarked  that,  at  all  times,  when  the  read- 
ing of  the  barometer  was  above  its  average,  the  wind  has  every- 
where been  moderate  in  strength,  but  that  the  period  of  our  recent 
heavy  sales  has  begun  shoruy  after  the  reading  has  descended 
below  the  average ;  these  gales  have  also  been  the  worst  when  the 
departures  below  have  been  the  greatest,  and  the  bad  weather  has 
ceased  only  on  the  average  acain  being  approached. 

One  fact  may  be  learnt  from  these  readings,  and  it  is  one  I 
endeavoured  forcibly  to  impress  upon  the  fishermen  of  the  Nor- 
thumberland coast,  when  I  first  fixed  the  barometers  there,  that 
at  no  time,  and  particularly  during  the  winter  months,  should  the 
warnings  of  the  barometer  pass  uiHieeded ;  for  although  the  baro- 
meter-reading may  be  low  (and,  indeed,  unusually  low)  in  some 
localities,  without  the  storm  passing  over  these  places,  yet  they 
may  feel  certain  that  bad  weather  or  gales  of  wind  are,  at  that 
very  time,  most  likely  raging  not  far  firom  them,  and  which  might 
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Buddenlv  visit  their  localities  without  further  warning.  It  is  re- 
niarkable,  indeed,  that  about  London  the  barometer  was  (see  the 
diagram)  no  less  than  three  times  a  good  deal  below  29  inches, 
yet  no  storm  of  any  moment  visited  us ;  but  we  have  had  sad 
evidence  of  the  fearful  storms  then  raging  on  our  northern  and 
eastern  coasts ;  and  one  almost  sees  tne  agonies  and  hears  the 
cries  of  the  drowning  men,  women,  and  children  at  Tynemouth 
and  Shields,  imploring  heln  from  the  plunging  life-boat,  two  of 
whose  noble  crew  perishea  in  their  humane  efforts  to  succour 
their  perishing  feUbw-creatures.  All  honour  to  these  brave 
but  nameless  heroes,  of  whom  England  may  well  be  proud ;  and 
well  may  we  mourn  over  those  who  unhappily  perish  in  their 
sacred  work. 

These  sad  wrecks  were  taking  place  all  along  our  eastern  and 
northern  coasts,  while  we  were  in  comparative  calm. 

I  wish  to  impress  upon  all  sailors  and  fishermen  the  necessity 
of  care,  when  continuous  declininQ  readings  of  the  barometer  are 
proceeding,  and  of  viewing  such  a  state  of  things  as  plainly 
mdicating  approaching  gues,  which  may  not  visit  their  own 
localities,  but  yet  may  do  so ;  and  if  fortunately  an  indicated  gale 
does  not  visit  them  on  any  special  occasion,  not  to  place  less  con- 
fidence in  the  barometer-warnings,  but  rather  to  be  careful  till 
that  reading  of  the  barometer  be  attained  which  is  the  average  of 
the  place. 

It  is  an  ascertained  fact,  that  when  great  atmospheric  distur- 
bances take  place,  and  great  depressions  of  the  barometer-read- 
ings occur,  particularly  when  sudden,  they  are  the  certain  and 
sure  prognostications  of  the  approach  of  storms :  such  signs  no 
fisherman  or  seaman  can,   I  think,  now  be  so  unwise  as  to 
neglect ;  for  the  caution  thus  given  to  him,  conjoined  with  his 
own  knowledge  of  the  storms  of  the  locality  (with  which  he  must 
be  familar),  wiU  probably  save  him  and  others  from  loss  of  life  and 
property.     The  Eoyal  iVational  Life-boat  Institution,  by  placing 
reliable  barometers   (tested  by  me  at  the  Boyal  Observatory, 
Greenwich)  around  the  coast,  and  thus  directly  preventing;  loss  of 
life,  may  not  gain  so  much  praise  as  when  one  of  its  life-boats 
saves  a  crew  from  the  sinking  ship,  but  I  consider  that  it  deserves 
equal  credit  for  taking  timely  steps  to  warn  our  fishermen  from 
going  into  that  sea  in  times  of  danger.    And  surely  the  public 
will  not  fail  to  appreciate  fully  the  feelings  which  prompt  the 
Committee  of  the  institution  to  prevent,  as  far  as  possible,  the 
necessity  of  having  recourse  to  the  life-boat,  by  timely  wamincs 
to  those  who  otherwise  might  need  its  valuable  and  ever-ready 
services. 
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XXYL  Badiant-points  of  Shootpng-Hart.  By  A.  8.  Hebschel,  Esq. 

[PVom  the  Boyal  Artronomioal  SooietT'B  'Monthly  Notioe'  for  Dec.  9, 18U.] 

Ok  the  27tli  of  September  in  the  present  year,  wishinff  to  trace 
to  its  source  the  prevalence  of  fire-baUs  in  the  foart£  week  of 
September,  I  watcned  carefully  for  radiant-points  of  periodical 
meteors.  Two  radiant-points  of  shooting  stars,  very  mstinct  in 
their  characters,  presented  themselves,  in  Auriga  and  in  Cktui^ 
viz.: — 

Eadiant  A  (fig.  1),  E.A.=86^  N.  Declination « 50^; 
Eadiant  T  (fig.  2),  B.A.=12°,  8.  Declination^  2**,— 

the  latter  very  nearly  in  the  ecliptic,  85^  from  the  apex  of  the 
earth's  way,  and  the  former  27^  from  the  same  apex,  on  a  great 
circle  nearly  transverse  to  the  ecliptic.  The  average  duration  of 
fourteen  meteors  from  A  was  0*71  second,  and  of  eight  meteors 
from  T  was  2*12  seconds.  These  numbers  are  to  one  another 
in  the  proportion  of  1 : 3. 

Fig.  1.— A,  September  27th. 


RA.  86« ;  N.  Ded.  50^ 

As  the  altitudes  of  the  radiant-points  above  the  horizon  differed 
very  little  from  one  another  at  the  time  of  observation,  the  velo- 
cities of  these  meteors  were  presumably  inversel]^  proportional 
to  their  times  of  flight.  The  observations  of  the  heights  of  shoot- 
ing stars,  in  &ct,  1^  to  the  conclusion  that  the  lei^^h,  in  miles, 
of  the  luminous  excursions  of  meteors  depend  not  so  much  upon 
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the  mass  of  a  meteor  as  upon  the  depth  of  the  inflaming  atmo- 
spheric stratum  through  which  it  has  to  pass,  and  that  this,  in 
general,  is  the  same  for  all  meteors.  In  support  of  this  general 
conclusion,  it  may  be  noticed  that  the  average  apparent  lengths 
of  the  paths  of  the  meteors  in  question  were  respectively  16°  and 
18°,  although  in  all  other  respects  the  meteors  were  exceedingly 

Fig.  2.— T,  September  27th. 


RA.  12® ;  8.  DeoL  2®. 

dissimilar.  It  is  therefore  warrantable  to  assume  that  the  velo- 
cities of  the  meteors  from  A  and  T  respectively  were  inversely 
proportional  to  their  times  of  flight,  or  to  one  another  in  the 


Kg.  8. 


proportion  of  8  : 1. 

if  chords  be  drawn  to  a  circle 
inclined  respectivdy  86®  and  27° 
to  the  diameter,  as  E  T,  E  A(fig.  8), 
these  are  to  one  another  in  the 
proportion  of  1 :  10,  and  represent 
the  geoeewtrie  velocities  of  meteors 
when  their  heliocentrie  velocities 
are  TC,  AC,  radii  of  the  same 
circle  ATE;  and  the  heliocentric 
velocity  of  the  earth  itself  (or 
velocity  of  the  earth  in  its  orbit 
round  the  sun^is  represented  by 
an  equal  quantity  E U,  another  radius  of  the  same  circle  ATE. 
If,  however,  the  semi-major  axes  of  meteoric  orbits  are  one  fourth 
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greater,  or  one  fourth  part  lees  than  the  mean  distance  of  the 
earth  firom  the  sun,  it  appears  firom  the  formula  of  Laplace, 


•v-5 


that  the  meteoric  velocities,  at  the  same  distance,  will  be  nearly 
one-tenth  part  greater,  or  one-fifth  part  less,  than  the  velocity  of 
the  earth ;  as  C  T",  G  A' ;  and  in  this  case  the  geocenirie  velocities 
will  become 

EA':  BIT::  8:1, 

and  will  be  to  one  another  in  the  proportion  observed. 

The  above  observations  are  therefore  reconciled  with  one  an- 
other by  the  supposition  of  two  meteoric  orbits ;  neither  of  whose 
semiazes  major  differ  more  than  a  fourth  part  from  the  radii  veo- 
tores  of  the  earth.  This  'supposition  agrees  with  the  evidence 
adduced  elsewhere,  by  Professor  Newton,  Erman,  and  others,  to 
show  that  the  August  and  November  rings  of  meteors  very  nearly 
coincide  in  their  (Umensions  with  the  orbit  of  the  earth.  It  adds 
fresh  support  to  the  conclusion  that  meteoric  orbits  approach  in 
general  very  nearly  to  the  circular  form ;  but  offers  no  explanation 
of  their  frequent  retrograde  moHam  and  large  olUguitiee  to  the 
ecliptic. 


Tablb  I.  Shooting  Stars  observed  at  Hawkhurst,  18641,  Septem- 
ber 27  (together  with  a  few  preceding  nights).    Pigs.  1, 2. 


Metaon  radiating  from  A  (B^  85^ ;  N.  ded.  50 

°). 

No. 

G.M.T. 

1864, 
Sept.  87. 

•tan. 

pMh. 

tioo. 

8«icd[. 

BegM. 

gff4frtl 

BJu 

N.d«a 

RA. 

N.decL 

h  m 

0 

860. 

0 

0 

0 

0 

I 

.... 

»* 

20 

0-8 

.... 

'9 

a6 

0 

»9 

% 

.... 

"5 

OS 

.... 

0 

a8 

354 

14 

3 

.... 

6 

05 

.... 

:i7 

10 

asa 

4 

4 

.... 

11 

06 

.... 

i: 

a84 

»3 

5 

.... 

0-3 

.... 

X 

230 

7» 

6 

.... 

vo 

with 

51 

68 

56 

7 

.... 

I'T. 

.... 

30a 

46 

a98 

35 

S 

.... 

07 

with 

*9 

a 

'? 

-  9 

9 

844 

0-8 

301 

1* 

a96 

a3 

lO 

9     « 

06 

a95 

67 

a78 

5» 

II 

9  37 

1-3 

with 

344 

4« 

319 

»9 

11 

9  50 

0-5 

.... 

3" 

a8 

3»4 

aa 

«3 

10  17 

0-6 

.... 

«5 

73 

no 

88 

»4 

II   14 

.   3* 

15 

0-6 

a7 

54 

356 

4» 

Are 

nge  value 

e    .. .. 

16 

071 
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Tabls  I.  (continued). 
Meteors  radiating  from  T  (ILiu  i%°  ;  S.  decl.  2°). 


No. 

O.M.T. 

1804, 
8qpt,a7. 

•tax*. 

ptth. 

Dun. 
tion. 

Stxmk. 

Begtn. 

Ended. 

R.A. 

N.deeL 

RA. 

N.deeL 

h  m 

0 

ieo. 

0 

0 

0 

0 

I 

.... 

CkpeUa 

15 

30 

.... 

58 

35 

75 

43 

2 

.... 

•  Ljne 

15 

»'3 

320 

81 

230 

72 

3 

8     7 

30 

40 

•9 

290 

3 

263 

10 

4 

8  16 

H 

»5 

1-6 

1^ 

45 

49 

60 

60 

5 

8  52 

•  Lyrte 

30 

3-8 

9 

46 

347 

74 

6 

9  55 

4 

20 

'*t 

i 

322 

70 

*^i  1     73 

7 

10  59 

5. 

10 

08 

349 

*2 

338       38 

8 

II  II 

3i 

15 

I 'I 

9» 

3« 

105        39 

Aye 

ra^DTaluc 

e    .. .. 

18 

2-13 

Pig.  4.— O,  October  18th. 


B.A.  90« ;  N.  decl.  16«. 

On  comparing  the  obseirations  of  seyeral  bright  shooting  stars 
of  the  18th  of  October  inst.  (Table  11.)  with  those  observed  at 
Hawkhurst  on  the  27th  of  September  ult.  (Table  I.),  it  appears 
that  in  this  interval  the  radiant-point  in  Cetus  has  disappeared, 
while  that  near  Capella  has  descended  below  the  ecliptic  to  the 
neighbourhood  of  v  Orionh,  preserving  very  nearly  its  former 
distance  of  2T  from  the  apex  of  the  earth's  way,  and  presenting 
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meteoric  tracks  nearly  as  swift  as  before.  The  remarkable  bright- 
ness of  the  meteors  of  the  18th  of  October,  from  near  the  apex  of 
the  earth's  waj,  and  the  permanency  of  their  luminous  streaks, 
afford  a  presumption  that  an  unusual  exhibition  of  the  NoTcmber 
meteoric  phenomenon  is  not  unlikely  to  take  place  on  the  morn- 
ings of  the  Idth  or  14th  prox.  Nerertheless,  from  the  coincidence 
of  the  full  moon  with  the  date  in  question,  the  circumstances  in 
the  present  year  are  not  fiivourable  for  observers  of  this  pheno- 
menon*. 

Tabls  II.  Shooting  Stars  observed  at  Hawkhurst,  1864, 
October  18.    Fig.  4. 

Heteon  ndiatixig  from  O  (BJL  90^ ;  K.  deoL  i6<*). 


No. 

0.  M.  T. 

1864. 
Oct.  18. 

Mug. 
•tan. 

pMh. 

Dan. 
turn. 

Straak. 

Began. 

Endfld. 

B.A. 

N.ded. 

R.A. 

N.deeL 

h  m 

0 

860. 

860. 

0 

0 

0 

0 

I 

10  xo 

•  I^ne 

40 

27 

a'5 

95 

73 

260 

^J 

2 

xo  22 

•  X^rae 

30 

»*5 

»-5 

X64 

81 

a54 

6x 

3 

10  26 

X 

»5 

1*3 

»'5 

18 

3» 

35a 

27 

4 

10  43 

4 

10 

0-6 

29 

29 

16 

28 

5 

XX       X 

2 

»5 

I'O 

.... 

12 

59 

3'5 

47 

6 

XX    X2 

^3 

6 

o'5 

.... 

55 

»9 

47 

3» 

7 

XX  14 

•  Lyne 

38 

x-6 

3* 

7 

53 

3«7 

37 

8 

XX  27 

2 

12 

X'2 

x-o 

89 

63 

9a 

Z* 

9 

XX  50 

2 

H 

0-8 

2*0 

135 

«4 

240 

80 

10 

"  55 

2 

«3 

08 

2'0- 

61 

51 

45 

6x 

IX 

IX  58 

Man 

3i 

'•5 

4-0 

4a 

34 

I 

4« 

xa 

12    2 

2 

8 

06 

39 

*5 

30 

»3 

13 

12      7 

3 

12 

06 

.... 

39 

9 

28 

7 

'4 

12    14 

2 

8 

o'4 

2'0 

7 

51 

356 

50 

At« 

rageyalue 

•    .. .. 

20 

I -1 5 

'•5 

SUNDEY  NOTES. 


82.  Meteor  cf  November  20. — ^I  was  walking,  with  a  firiend 
from^  a  little  village  in  North  Cheshire,  call^  Mobberly,  to 
Altrincham.  The  stars  had  been  shining ;  but  at  8**  65"  p.m.  they 
were  completely  hidden  bj  the  clouds.  At  that  time  the  whole 
country  seemed  suddenly  to  be  illuminated  by  alight  more  intense 
than  that  of  sheet  lightning.  VLj  friend  noticed  that  at  the  first 
appearance  of  the  meteor  it  had  a  reddish  tint,  which  rapidly  gave 
way  to  the  dazzling  bluish  white  which  was  so  conspicuous. 

*  The  phenomenon  of  Norember  was  observed  at  Malta  on  the  morning  of 
the  Idth  inet.    No  trace  ofU  xvmained  on  the  morning  of  the  14Ui  xnrt. 

Errata,  ^e.  Figs.  1,  2,  B^  0^  40",  and  RA.  3*  2(r.  Erase  the  fine  lines 
and  subetitate  fine  lines  in  the  places  of  the  stronger  lines.  Fig.  2,  No.  8,  is  an 
additional  obserration,  the  last  meteor  in  Table  I.  being  beyond  the  limits  of  the 
figure^    Fig.4,hoiusofS.A.:— ToaUthehour8add2.— A.aH. 
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The  meteor  started  almoet  from  the  zenith,  faUine  in  the  N.E. 
direction  through  about  45^.  After  falling  through  about  20°,  the 
brightness  so  mr  duounished  as  to  give  it  the  appearance  of  a 
large  filling  star;  then  it  again  strongly  flashed  forth  light,  and 
disappeared  without  any  sound  or  anj  sparks.  There  was  no 
wino.  It  certainlj  gave  the  impression  of  oeing  below  the  clouds. 

— ElKAITAH  ABMITAaB. 


88.  Abiiraet  of  the  Weather  at  Petulance  and  NeigKbau/rkoodfor 

the  Tear  1864. 

Prevailing  Winds  at  Penzance  for  the  Year  1864. 


N. 


W. 


N.B. 


S.E. 


N.W. 


S.W. 


Janiutty..... 
February  . 
ICaroh    ..... 

April 

May  

Joaa , 

July  

Augurt  ..... 
September. 
October...., 
NoTember .. 
December  .. 


7 
«4 

a 

7 
7 

4 
7 
8 

a 

7 
8 


lO 

4 
6 
6 

3 

I 

5 

9 

a 

3 

I 
a 


«3 
6 


«3 
9 
6 

12 

6 

la 

6 


Total  number  of  days  . 


1863.. 
1862.. 
1861.. 
I860.. 


II 

71 
75 


48 
54 
59 
45 


63 

85 

70 
68 
98 


xoo 

141 

"3 
138 
ia4 


Mean  Temperature  at  Penzance  for  the  Years  1862,  1863,  and 
1864,  kept  at  12,  Begent  Square,  67  feet  above  low-water 
level. 


9AJf. 

ICaximum. 

yiTiynii;iiWT 

1862. 

1863. 

1864. 

1862. 

1863. 

1864. 

1862. 

1863. 

1864. 

January 

Eobrnwy    ... 

Mawh 

April 

45'»9 

%l 

51-05 
56'ai 

61-55 
5817 
5415 
43*63 
47-96 

43-68 
45'4« 
46-58 
5078 
5405 

6413 
6305 

5595 
5a*8o 

49*88 

47*4» 

41*61 
39-91 

46-33 
51-30 

57-56 
59*71 
64-ai 
6a-68 

ipi 

46-11 
41-76 

48-30 

47*54 
50-77 

Td 

6r88 
6395 
65*05 
6a-73 

5787 
4866 

5055 

0 
47*4» 
49-8a 
5103 
55-11 
5816 
61-17 

67-87 
66-66 
60-11 

56-59 
51-60 

50*43 

4^-51 
44-16 
51-98 
56-51 
61-01 
63-06 
67-89 
66-18 
61-93 
57-00 
50-48 
49*03 

41*61 
41-15 

50-58 

54-a7 

55*88 
55**7 
5117 
40-36 
45-98 

e 
41-00 

43*09 

43**9 
45*35 
4819 
51-40 
56-47 
57*37 
51-17 
50-09 
4761 
45-13 

40-95 
37*71 
4430 
4665 
5109 
5190 
56*95 
55-51 
54-61 
5064 
43*57 
40-47 

HV^ 

2^  "^     •••*^--*- 

June  

July    

Angnat   

September... 

October 

Norember  ... 
December  ... 
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BainfiEJl  at  Penzance  for  1869, 1860, 1861, 1862, 1868,  and  1864. 
Guuge  kept  at  South  Parade,  94  feet  above  low-water  level 


1859. 

1860. 

1861. 

1862. 

1863. 

1864. 

jATinary .., 

in. 

3i8 
»-3o 

»74 
3-10 
104 
cr59 

I 'CO 

3-40 
4-41 

8-28 

in. 
783 
189 
3'oa 
ri4 
363 
500 
r68 
5-19 
352 
3*86 

3*99 
840 

in. 

662 
293 
1-39 
129 

2-17 

6-81 

2*02 

351 

192 

7-23 
3-58 

in. 
499 

]^ 

291 

405 

4*55 

in. 

4*43 
148 

329 
i-6o 
216 
4-29 

1*44 
3-91 

375 

4'20 

in. 

077 

1-25 

403 

2-67 

S«5 
3*94 

FobruMT    

March 

April  

^iy .:..:: 

June   

July    

''*"/    • 

August   

September 

October  

Noyember 

December  

Total 

39-OI 

49-»5 

4098 

44-64 

38-00 

29-83 

Osksbjll  Notes. — There  are  maaj  features  in  the  weather  of 
the  year  that  has  just  closed  which  strike  us  as  worthy  of  notice, 
compared  with  what  we  consider  to  be  the  general  character  of 
the  neighbourhood.  While  we  usually  expect  a  considerable 
amount  of  rain,  and  otherwise  a  moist,  damp,  and  mild  atmo- 
sphere, we  observe  the  contrary  has  been  the  case  in  the  past 
year,  inasmuch  as  the  rainfall  has  not  reached  80  inches,  or 
nearly  a  fifth  part  less  than  last  year,  and  the  temperature  has 
barely  reached  the  average — ^the  greatest  amoiint  of  heat  being  on 
the  18th  of  May  (74°),  about  which  time  there  were  three  re- 
markably hot  days ;  and  easterly  winds  having  prevailed  during 
simmier,  the  heat  was  less  oppressive.  The  lowness  of  the  tem- 
perature is  also  striking. — W.  H.  Richam)S,12  BeffentSq,,JPemanee. 

34.  Mean  Monthly  Valt$es  deduced  from  Meteorological  ObsenHh 
tiona  taken  at  Saliabury  in  the  Year  1864. 


18«4. 
Months. 


I 
11 


Wind. 


BeUHre 
Proportion  of 


W. 


Bun. 


!2 
I-- 


Januaiy... 
February 
March    ... 

April  

May    

June  

July    

August  ... 
September 
October  ... 
November 
December 

Means... 
Sums  ... 


in. 
29-971 

19755 
29-486 
29-887 
29-818 
29-787 
29-840 
29909 

29-640 

a9*539 
29-828 

29-768 


37.0 

36s 

4*5 

47-8 

55*3 

56-6 

6o-8 

59-1 

566 

50- 

4I-I 

37*5 

48-2 


34*3 
34-0 

39-4 
40*6 

47'9 

49-8 

53 

49 

51-8 

45-5 
38-8 

35'3 


43-» 
437 

6o*4 
693 

70-2 


77-4  48-3 


75*3 
697 
6ri 
51-1 
42.9 


434  598 


3»'5 
30*5 
347 
30'4 
447 
479 


46-8 

47*4 

419 
32*6 

3i'9 
39-8 


99 


75 


109 


6-5 
6-6 
6-6 
49 

l\ 

4*4 
4-8 
5*9 
6-0 

5» 
8-8 

6-0 


i4«  M-3 


Troisky  Paper  Mill, 

ON  RIVER  SCHAN, 

nT  Town  of  Medin, 
vb  OcfvcnvTienjb  of  Kalan^, 

RUSSIA. 
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LXXXII.  On  the  Msan  Temperature  of  every  Dt^y  from  all 
Thermometrieal  Oheervatione  taken  at  the  Soyal  Observatory, 
Oreenwiehyfrom  the  year  1814  to  the  end  of  1863.  By  Jambs 
aLAiSHBB,  Esq.,  E.E  S. 

Ik  the  Annual  Eeport  of  this  Society  for  the  year  1857,  the  daily 
results  of  all  the  thermometrieal  observations  taken  at  the  Eoyal 
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Observatory,  Greenwich,  in  the  years  1814  to  1856,  were  published, 
and  have  since  been  used  in  determining  the  departures  daily  of 
observed  mean  temperatures  from  the  average  values  there  found. 
At  the  end  of  the  year  1868  the  number  of  years  of  continuous 
observations  amounted  to  fifty,  and  it  seemed  important  to  com- 
bine these  with  the  series  ending  1856  at  once,  as  the  seven  years 
were  of  a  very  different  character  to  those  at  the  beginning  of  the 
series,  and  exhibited  still  greater  differences  when  compared, 
month  by  month,  with  those  made  at  the  end  of  the  last  century. 

The  series  from  1857  was  a  continuance  of  that  beginning  1848, 
viz.  daily  observations  of  thermometers  with  their  bulbs  4  feet 
above  the  soil,  taken  at  9  a.m.,  noon,  8  p.m.,  and  9  p.m.,  to  the 
means  of  which  the  proper  corrections  for  daily  range  have  been 
applied  by  the  use  of  the  factors  contained  in  my  Tables  (Phil. 
Trans.  1848),  the  monthly  average  value  of  the  daily  corrections 
amounting  to  — 0°'9  in  January, — P'3  in  February,  —2^*2  in  March, 
— 3^-4  in  April,  — 3°-4  in  May,  — 4°1  in  June,  — 8°-2  in  August, 
— 2°-9  in  September,  -l°-9  in  October,  — 1°*2  in  November,  — 0^-7 
in  December.  During  those  several  years  the  photographic 
registration  of  temperature  was  continuous,  and  the  accuracy  of 
all  readings  have  been  thus  confirmed. 

The  mean  temperature  of  every  day  was  also  determined  by  the 
use  of  the  maximum  and  minimum  thermometers,  by  the  applica- 
tion of  the  correction  as  found  in  my  Table  of  Diurnal  Bange,  as 
due  to  each  month,  via.  January,  0°-2 ;  Pebruary,  0^*4 ;  March, 
1°0 ;  April,  r-5  ;  May,  l°-7 ;  June,  P-8 ;  July,  P 9 ;  August,  ^'7 ; 
September,  V'B ;  October,  P-0 ;  November,  0^4 ;  and  December, 
0°'0;  all  applied  subtractively  to  the  simple  arithmetical  mean 
of  the  readings  of  the  maximum  and  minimum  thermometers, 
to  deduce  from  them  the  approximate  mean  temperature  of 
the  air. 

Then  the  adopted  mean  daily  temperature  has  been  found  by 
giving  double  the  weight  to  the  determination  from  the  four  ob- 
servations taken  during  the  day  to  that  deduced  by  the  maximum 
and  minimum  thermometers,  or,  in  other  words,  combining  the 
results  found  by  each  method,  according  to  the  number  of  observa- 
tions on  which  each  was  based ;  and  in  this  way  the  numbers  in 
the  following  Tables  have  been  formed. 

Some  time  since  J.  Park  Harrison,  Esq.,  drew  my  attention  to 
the  fact  that  the  numbers  in  the  column  headed  December  1814, 
and  January  1815,  were  identical ;  and  on  examination  it  was  found 


Feb.]    ei.AisH£B— kzjlk  ■matnAnwa  o»  1814  to  1868. 

that  the  numbers  reaUy  belonged  to  January  1816,  but  that  those 
in  Decfflnbep  1814  were  wrong,  and  should  be  as  follows  :— 

1814,  December  1  was  87-6  and  the  mean  of  48  years  was  425 

2    „    878               „               „  419 

8    „    82-6               „               „  408 

*    »    89-8                „                „  41-7 

5  „    86-9               „                „  42-6 

6  „    88-6                „                „  416 

7  »  88-7  „  „  41-5 
»  8  »  *8-6  „  „  41.1 
„  9  „  4Ar9  „  „  40-4 
„        10  .„    86-9                „               „  401 

11    „    49-8                „                „  898 

„        12    „    54-6                „                „  401 

»        18    „    51-9                „                „  40-0 

14    „    48-6                „                „  40-8 

16  „    60-6                „                „  40-7 
„        16    „    48-6               „                „  40-4 

17  „    49-6                „                „  40-1 

18  „  68-9  „  „  40-9 
».  19  r,  48-3  „  „  89-8 
„  20  „  86-8  „  „  400 
„  21  „  84-3  „  „  88-6 
«  22  „  821  „  „  881 
„  28  „  88-6  „  „  87-6 
„  24  „  80-6  „  „  87-5 
„  25  „  801  „  „  86-9 
..  26  „  82-9  „  „  860 
»  27  „  85-8  „  „  86-8 
„  28  „  87-6  „  „  86-4 
„  29  „  438  „  „  867 
„  80  „  47-3  „  „  88-7 
„        81    „    89-8                „               „  87-9 

And  these  numbers  should  be  substituted  in  all  copies  for  those 

printed  in  the  Annual  Beport  for  the  year  1857.  Thus  the 
numbers  in  the  following  Tables  have  been  formed  :— 


2a2 
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Table  I. — Sxstuaxy. 

Mean  Temperature  of  every  day  in  the  month  of  January,  as  de- 
duced from  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the 
same  period. 


Month. 

Mean 
of 

Mean  Daily  Temperatar©  of 

Mean 
of 

Lowest  and  Highest  Mean 

Dailj  Temperatore  in 

60  Yean. 

Dift  1 

between 

the 

^r^- 

Temp, 
of  50 

Coldeit 

and 

Yean. 

1867. 

1858. 

1859. 

1860. 

1861. 

1862. 

1863. 

Yeara 

Lowest 

Year. 

Highest. 

Year. 

HottMt, 
Day. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

36-9 

47*9 

40'o 

43-" 

522 

39*9 

33*3 

48-3 

37-83 

199 

1820 

522 

i860 

3*1 

2 

35-9 

43'9 

40-4 

33-8 

477 

29*0 

37-1 

420 

3635 

22-1 

1836 

49*9 

1851 

27-8 

3 

35-8 

45*3 

35-5 

33.3 

49-8 

287 

35*4 

40*2 

3615 

221 

1827 

i860 

»n, 

4 

368 

397;  308 

38-9 

43-0,  28-0 

365 

4*'4 

3683 

23-0 

1827 

1817 

»S'9 

5 

^ri 

3*-3 

27-6 

40-2 

397 

17-5 

39-0 

44*9 

35*90 

22-6 

1820 

50*6 

1844 

28-0  1 

6 

36-8 

327 

15*4 

34-0 

37-5 

23-6 

330 

4*3 

36-22 

23-6 

1861 

48*3 

1855 

147  1 

7 

362 

31-5 

312 

34*9 

34-8 

264 

38-9 

36-4 

35*81 

'7*4 

1841 

47*1 

'855 

»97, 

8 

349 

337 

44-6 

32-9 

404 

24-5 

44' 

39'4 

35*a' 

12-8 

.841 
1838 
and 
1841 
1814 

48-5 

1827 

357 

9 

349 

4a'4 

4.6-0 

33-6 

34-9 

25-0 

497 

36-8 

35*38 

20-9  ■ 

i49"7 

1862 

2S-8' 

lO 

35-6 

45*3 

46-4 

37-1 

44-4  217  47*8 

37-8 

36-03 

19-6 

\S7 

1818     29-1 

II 

35*5 

417 

41-9 

44-2 

380"  287  477 

38-1 

36-14 

21  0 

1838 

48*» 

1851     271 

12 

^r? 

36-4 

38-0 

45-0 

39''.  34-8  43*6 

369 

36*35 

16-8 

1838 

507 

1818     33-9, 

13 

36-8 

33'5 

397 

40-1 

36-0  31-0  39-2 

40-8 

36*85 

187 

1820 

49*3 

1849    30'^' 

H 

36-1 

32-3 

353 

35'» 

42-5;  28-0 

40-2 

37-' 

36-06 

i6-2 

1815 

49*6 

1819.    334 

'1 

34-8 

357 

365 

38-3 

45*9 

276 

35*9 

38-8 

36*10 

14-6 

1820 

50-7 

1818I    341 

i6 

36-1 

n'^ 

40*6 

347 

388 

26*9 

32-1 

38-1 

36-02 

18-9 

1826 

49*4 

1818,    30-5 

17 

367 

38-4 

34-6 

45-0 

36*0 

33*5 

27-0 

37-0 

36*59 

22-3 

1830 

50-3 

1849    »«-° 

i8 

367 

4f-5 

38-3 

50-5 

32-9 

329 

26-8 

397 

36-87 

i8-i 

1830 

511 

1828 

33-0 

19 

367 

42-4 

416 

43-4 

40-2  33-8 

a5-3 

45-2 

37-00 

'3*4 

1823 

49*9 

1849 

3f5 

20 

36-2 

38-1 

44' 

42-0 

42-8  39  5 

28*0 

4>-3 

36-65 

107 

1838 

49*6 

'853 

3f9 

ai 

36-6 

322 

353 

44-2 

39*9i  39'9 

30-5 

41-9 

3675 

22*2 

.814 

48-9 

1840 

26-7 

22 

37*5 

35-1 

34-5 

43-0 

4o-2|  35-6 

40-9 

47-8 

37*79 

22-6 

1820 

5'*4 

1846 

28-8 

a3 

37-3 

377 

34-2 

41 -2 

400,  36-3 

396 

464 

3758 

2I-I 

1829 

51-8 

1834    3<'/ 

14 

377 

36-4 

32-a 

4I-I 

397,  40'6 

480 

44'4 

3806 

20-9 

1815 

5*7 

1834    3'« 

*l 

37*7 

359 

329 

48-0 

37*9 

48-5 

407 

43-3 

38-17 

22-8 

1829 

5'*4 

1824:   i8*6 

26 

38-8 

33-1 

29*6 

41-4 

357 

468 

381 

45-6 

3877 

25-1 

1848 

51-0 

1834!   *5-9 

27 
28 

38*4 

31-8 

362 

45'' 

4*7 

47*1 

40-6 

41-9 

3873 

26-5 

1848 

50-7 

1843'   H* 

37-9 

297 

387 

43-8 

32-6 

417 

427 

39*2    37*96 

21 -O 

1848 

52-3 

1843:    3»-3 

»9 

377 

262,447 

45-0 

401 

40-6  48-5 

48-0 

38-28 

262 

1857 

49-6 

1843;    a3-4 

30 

37-9 

28-s|48-3 

41-2 

39-8 

37-8  48-0 

49-0 

38-45 

23-6 

1816 

49*3 

18541   157 

31 

37-6 

32-9  37*8 

38-1 

37-0 

43-8 

521 

44-4 

38-10 

20'0 

1830 

52-1 

1862 

32-1 

Means 

366 

36-6^  37*5 

40-4 

397 

33-8 

39-0 

41-8 

36-93 

The  mean  temperature  of  the  ooldest  day  in  Januanr,  in  fifty  yeaw,  was  10**-7, 
on  the  20th  day  m  the  year  1838. 

The  mean  temperature  of  the  hottest  day  in  January,  in  fifty  yoare,  waa  52° '7, 
on  the  24th  day  in  the  year  1834.  j  j  j 

The  difference  between  these  numbers  is  42^-0,  and  it  represents  the  extreme 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  January  in 
fifty  years. 

The  day  of  the  month  whose  mean  temperature  has  been  subjected  to  the  greatest 
difference,  38'''9|  was  the  20th ;  and  that  to  the  least,  24*'-0,  was  the  5th. 
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Table  II. — Fbbeuabt. 

Mean  Temperature  of  every  day  in  the  month  of  February,  as  de- 
duced from  the  observations  taken  on  that  dav,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the 
same  period. 


I°X°' 

Meftn 
of 

Mean  Daily  Tempentnre  of 

Mean 
of 

Loweat  and  Highert  Mean        Difil 
DaUr  Temperature  in         between 
50  Years.                        the 

^■^ 

Temp, 
of  55 

Coldert 

Monih. 

and 

Yean 

1857 

1858.  1859. 

18d0 

1861 

,18«2. 

1863. 

Yean. 

Lowert. 

Year. 

Highert. 

Year. 

Hotteat 
Day. 

o 

0 

0     !     0 

0 

0 

0 

0 

0. 

0 

0 

lh^ 

0 

I 

37-0 

H'S:  3a-o  39"8 

32*0 

46-4 

509 

42-3 

3718 

22-0 

1830 

509 

28-9 

a. 

37-1 

3o«3 

29-5 

426 

33-' 

386 

490 

46-1 

37-29 

17-0 

1830 
1830 

1'" 

1850 

35** 

3 

37-a 

282 

37-9 

34-5 

34-8 

39-6 

50-3 

437 

37*37 

19-2 

and 
1841 
1814 

[50-3 
J 

1862 

311 

4 

37-5 

29*0 

44-2 

39-6 

37-3 

417 

51-0 

42-1 

37'95 

22-0 

51-2 

1862 

29-2 

5 

'!*! 

30-8' 43-4' 41-7 

44-9 

44-2 

490 

47-0 

39' 3 

19-0 

1830 

51-6 

1852 

32-6 

6 

38-6 

422 

40*1  402 

373 

457 

424 

477 

3907 

187 

1830 

51-1 

1854 

324 

7 

39*9 

41-2 

35-4  37-9 

36-6 

44.0 

3a*4 

48-5 

39*83 

27-7 

1818 

49*7 

1856 

22'0 

8 

39*5 

40-4 

317  39-0 

44-5 

43*9 

28-1 

417 

39'47 

19-7 

1816 

50-7 

1831 

31-0 

9 

389  4i-8 

32-0  44-2 

33*9 

41 -oi  32-3 

37*2 

3872 

12*6 

1816 

55*0 

1831 

4»-4 

lO 

38-5 

439 

31-8  445 

285 

37-0 

34'4 

43*3 

38-38 

22*6 

1816 

5'7 

1831 

29-1 

II 

38-2 

4f-4 

3i'al44-9 

31-0 

319 

34-6 

43-0 

38-07 

24-5 

1845 

47*9 

1842 

n'M 

12 

37*9 

387 

37-4  45*^ 

31-0 

30-2 

40-3 

43-1 

37-92 

19-2 

1845 

49-1 

1842 

29-9 

13 

37-6 

37"9 

40'4;  45*9 

277  36-1 

366 

385 

37-60 

24-8 

1847 

48-0 

1848 

23-2 

14 

381 

38-4 

367 

43-0 

294 

36-2 

368 

37-9 

37*93 

24-5 

1855 

50-3 

1848 

25-8 

'5 

386 

36*9  36*0 

43-5 

33-5 

44*5 

38-5 

38-3 

38-62 

248 

1843 

53-0 

1850 

282 

t6 

38a 

41-9  37'3 

503 

35-6 

47-2 

368 

37*9 

38-59 

24-5 

1855 

50-3 

1859 

25-8 

17 

37-1 

44'5 

35-6 

49-6 

37-4 

464 

39' 

393 

37-74 

a3-3 

1827 

5I-I 

1852 

27-8 

iS 

38-2 

45*9 

30-8 

42-6 

40*0 

45'5 

47*4 

36-3 

38-58 

21-1 

1855 

49-3 

'847 

28-2 

>9 

38-4 

4a*3 

30*0 

40*6 

39-1 

45*5 

496 

41-2 

3879 

233 

1855 

496 

1862 

26-3 

xo 

377 

43-1 

316 

460 

33*4 

42-6 

50*0 

40-2 

3816 

25-8 

1855 

50-0 

1862 
1846 

24-2 

21 

387 

4»-5 

33*3 

469 

361 

48-6 

47*5 

398 

3918 

24-8 

1855 

48-6| 

and 
1861 

238 

XT. 

39*4 

45*3 

33> 

466 

35*5 

49*9 

47-4 

4*7 

39-89 

26-8 

1855 

50*7 

1849 

23-9 

»3 

39*7 

44'4 

35-> 

41-5 

318 

456 

45a 

417 

39-85 

261 

1814 

51-8 

1846 

»5  7 

»4 

39"' 

40-9 

35*4 

42-7 

31-5 

41-9 

383 

42-8 

39-09 

»5-5 

1814 

53*4 

1846 

27-9 

*l 

40- 1 

33-6 

3«'4 

42-0 

33-8  41-0 

381 

43'5 

3975 

24-1 

1814 

50*6 

1846 

26-s 

a6 

39*4 

38-7 

30-3 

42-8 

44-6  41-8 

33-6 

45-4 

39*43 

.6-5 

1814 

50-7 

1828 

24-2 

a7 

39"5 

40-2 

330  45  2| 

397 

40-2 

34** 

45-1 

39'5a 

25-6 

1821 

52-1 

1846 

26-5 

28 

39*4 

45-6  323  43-3| 

4»-3 

44*5 

35-9 

42*6 

39-61 

292 

1820 

5»*4 

1846 

23-2 

Means 

386 

392 

34-6  43- > 

38-2 

42-1 

411 

421 

3867 

Th6  mean  temperature  of  the  coldest  day  in  February,  in  fifty  years,  was  12° -6, 
on  the  9th  day  in  the  year  18  J  6. 

The  mean  temperature  of  the  hottest  day  in  February,  in  fifty  years,  was  55° -0, 
on  the  9th  day  in  the  year  1831. 

The  differenoe  between  these  numbers  is  42° '4,  and  it  represents  the  extreme 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  February 
in  fifty  Tears. 

The  oay  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  differenoe,  42° -4,  was  the  9th ;  and  that  to  the  least,  22° -0,  was  the  7th. 
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Tablb  in. — ^Mabch. 

Mean  Temperature  of  every  day  in  the  month  of  March,  as  de- 
duced firom  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fift^  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  K>r  every  day  within  the 
same  period. 


Montli. 

Mean 
of 

Mean  DwIt  Temperatore  of 

Mean 
of 

Lowest  and  Higheafc  Mean 

DailT  Tempentore  in 

fiOlWa. 

DilE 

between 

the 

Temp. 

Temp, 
of  66 

CoMeflt 

of  43 

Yeaw. 

1857. 

1868. 

1809. 

1860. 

1861. 

1862. 

18681 

Tean. 

• 

Loweat 

Tear. 

Highaat 

Tear. 

Hotteat 
D.7. 

I 

0 
397 

43-0 

0  - 
29*6 

46-9 

0 
39*5 

0 
44*9 

36*6 

0 
43*5 

39*8a 

0 
293 

'Vt 

0 
49*7 

1827 

0 
20-4 

% 

407 

43*9 

29-4 

45-8 

40*0 

43*4 

31-1 

48-5 

40-64 

*9*4 

,858 

511 

1834 

117 

3 

410 

43'a 

29-6 

Sro 

41*3 

46-2 

30-3 

50*6 

4112 

29-6 

1858 

^'"5 

1842 

21-6 

4 

39'9 

431 

33*3 

54-8 

41-4 

410 

29-9 

49*8 

40*18 

27*2 

1845 

54*8 

1859 

ar6 

5 

390 

38-1 

331 

52-0 

40-1 

41-4 

35*5 

48-1 

393' 

26-3 

1845 

52*0 

1859 

25*7 

6 

39'S 

46-1 

32-9 

49*9 

37*9 

486 

48*3 

48-0 

40'20 

^■\ 

1845 

49*9 

'J59 

25*4 

7 

397 

43-0 

33-1 

49*8 

337 

44*9 

51*9 

42-4 

40-14 

1839 

5«*9 

1862 

25*4 

8 

39-8 

35-8 

311 

40-5 

3S'o 

50-3 

53-3 

39*9 

40*55 

28-5 

,814 

53-3 

1862 

H'g 

9 

40-3 

35"4 

331 

387 

33-2 

43*9 

47-2 

37*4 

40-02 

27-8 

1839 

56*3 

1826 

1'^ 

lO 

39"9 

34*5 

35'3 

40-8 

30*9 

467 

46-4 

36-9 

3974 

277 

1855 

54-' 

1826 

a6-4 

II 

40-8 

33*3 

3*-4 

46*6 

35-6 

40*6 

46-1 

35*4 

40-49 

27-8 

1847 

516 

1830 

13-8 

12 

41*4 

368 

326 

53*5 

37-6 

40-8 

465 

36-2 

41*28 

31-3 

,814 

53-5 

1859 

22-2 

»  13 

41-8 

38-4 

44*9 

52-2 

39*3 

407 

44*9 

40-4 

41-96 

22*1 

1845 

52*2 

'^2 

30-1 

H 

41-8 

46*2 

42-8 

50*6 

40-5 

417 

41-8 

40*5 

42-03 

23-2 

1845 

52*8 

1828 

29-6 

15 

41*5 

4»7 

45-8 

44'» 

38-1 

45*5 

41*5 

39'7 

41-62 

26-8 

1845 

52-9 

1822 

26-1 

i6 

4»'3 

44.-0 

50-8 

48-3 

4»3 

40-8 

41-5 

40-5 

4254 

3I-I 

1814 

54-3 

1828 

13-j 

«7 

41*5 

44.-4 

48-3 

47-6 

48-3 

38-0 

417 

39-0 

41-84 

28*5 

1845 

51*9 

1822 

23*4 

i8 

4I-0 

53-a 

48-5 

45-a 

462 

40-2 

41-8 

36'o 

41-48 

285 

1853 

53-» 

1857 

247 

»9 

417 

507 

49*5 

437 

44*9 

42-0 

41 -I 

40-3 

42*10 

28-5 

18I4 

54.6 

1822 

26-1 

20 

4»'5 

44*9 

50-3 

464 

465 

42-0 

36-1 

46-1 

42-80 

30-6 

1817 

S8-0 

1836 

27*4 

ai 

420 

357 

47-4 

42-1 

43*7 

39*4 

347 

451 

41-88 

27*2 

1337 

52*1 

1843 

24.9 

22 

42-3 

32-9 

46-1 

40-8 

39-8 

4a'3 

37*7 

45*5 

42*08 

29.6 

18I7 

54-2 

1852 

H-6 

a3 

41-9 

35-6 

49-0 

44*5 

408 

45-1 

39*9 

483 

42-10 

32-2 

1837 

53*3 

'In 

21-1 

14 

413 

40-2 

54-8 

48-4 

39-8 

48-9 

53*3 

50*6 

42-24 

29.0 

1837 

54-8 

'li^ 

21-6 

»5 

40*6 

40-2 

4**5 

51-2 

420 

428 

53-8 

47*8 

41-32 

32*2 

1853 

53*8 

1862 

26 

417 

4I-I 

426 

49'6 

40-3 

47-5 

48-1 

484 

42*21 

31-2 

1850 

56*3 

1830 

aS-i 

a? 

43-0 

4'-5 

43-5 

488 

416 

49-2 

507 

45*4 

43*39 

31-2 

1837 

54-1 

1830 

21-9 

28 

43*5 

46*0 

467 

49-6 

50*0 

46-4 

45*9 

So-i 

44-10 

34*5 

1850 

56*2 

1822 

217 

29 

43*3 

47*1 

49-0 

47*4 

50*6 

45*o 

43*5 

51-6 

43*9» 

364 

1855 

53*8 

1830 

174 

30 

44-» 

48-3 

482 

35'3 

45-4 

43*4 

461 

45-0 

44*26 

35*3 

1859 

51-6 

1848 

i6*3 

31 

43-8 

47*4 

481 

34-0 

47*a 

43« 

48-8 

43*5 

43*89 

31*8 

i8h 

58*6 

181S 

26-8 

Means 

41*4 

41-8 

41-4 

46-4 

4I-I 

43-8 

43*' 

43*9 

41*65 

The  mean  temperature  of  the  coldest  day  in  March,  in  fi%  years,  was  22^*1, 
on  the  13th  day  in  the  year  1845. 

The  mean  temperature  of  the  hottest  day  in  March,  in  fifty  years,  was  58^*6, 
on  the  31  Bt  day  in  the  year  1815. 

The  difference  between  these  numbers  is  36^ '5,  and  it  represents  the  extx«me 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  March  in 
fifty  years. 

The  day  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  difierence,  30°'l,  was  the  13th;  and  that  to  the  least,  IH^'S,  was  the 
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Table  IV. — ^Apbil. 

Mean  Temoerature  of  every  day  in  the  month  of  April,  as  de- 
duced from  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  tor  every  day  within  the 
same  period. 


Month. 

Mean 
of 

Mean  Dailr  Temperatore  of 

Mean 

of 
Temp, 
of  56 

lioweat  and  Highest  Mean 
Daily  Temperature  in 

DUE. 
between 

the 
Coldest 

and 

Yean. 

1867. 

1858. 

1859. 

I860. 

1881. 

1,862. 

1868. 

Yean. 

Lowest 

Year. 

Higheet 

Year. 

Hottest 
Day. 

0 

0 

0 

0 

0 

0 

0 

0 

0  ^ 

0  ^ 

0 

0 

I 

43-8 

47-0 

38-4 

37*3 

47-0 

41-5 

48-1 

41-2 

43-68 

27-8 

1836 

57-0 

1848 

29-2 

a 

44*3 

487 

34'7 

45-6 

38-8 

43*3 

51-9 

43-6 

44-17 

32-4 

1839 

61 -8 

1848 

29-4 

3 

44-1 

48-8 

37*3 

52-3 

44*1 

45'* 

50-3 

46-2 

44-68 

28-9 

1839 

607 

1848 

31-8 

4 

44"4 

47-6 

43-' 

56*0 

43-4 

47-« 

46'o 

46-0 

4477 

»9*5 

1839 

6i-3 

1848 

318 

5 

449 

553 

39'7 

55-6 

46-1 

44-0 

48-9 

45*3 

45-31 

29-7 

1839 

55-6 

1859 

259 

6 

45'5 

53-8 

389 

6i-i 

48-0 

40-2 

50*6 

50-5 

45*99 

34-0 

1839 

6i-i 

1859 

27n 

7 

45-7 

507 

39-3 

63*0 

52-2 

42-1 

47-4 

46-0 

46*12 

34-0 

1837 

63-0 

1859 

29*0 

8 

45-6 

51-0 

44*5 

52-9 

49-0 

411 

43-2 

45-0 

4575 

34*4 

1839 

56-2 

1 821 

21-8 

9 

44*4 

49*7 

371 

53-3 

40*8 

4«7 

43-2 

51-8 

44-54 

317 

1837 

54-5 

1815 

22-8 

lO 

44'7 

48-1 

39-4 

493 

39-3 

42-) 

45-9 

55.6 

44-85 

30-4 

1837 

55-6 

1863 

25-2 

II 

44*4 

407 

39-2 

47-0 

3r» 

45-6 

39-6 

5a'5 

44-22 

317 

1837 

54*4 

1838 

22-7 

11 

45-2 

40-8 

37*9 

43-1 

40-5 

49*4 

36-6 

507 

4485 

33-9 

1837 

54*9 

1828 

21-0 

*3 

45-0 

36-8 

39-6 

40-4 

40-9 

467 

35-8 

487 

4f-48 

31-4 

'In 

57-0 

1814 

256 

H 

46-4 

40-9 

447 

42-2 

37-6 

44.2 

37-8 

46-4 

45-78 

31-5 

1816 

577 

1852 

26-2 

>5 

46-5   40-4 

55'5 

37*4 

44*5 

45* 

392 

509 

46-25 

36-5 

1816 

58-7 

1814 

22-2 

i6 

46-1 

408 

6o-i 

37-5 

46-3 

49*9 

4' 7 

54-8 

46-27 

33-5 

1835 

6o-i 

1858 

1 6-6 

17 

45-6 

46-5 

498 

37*5 

44-9 

46*0 

48-6 

52-2 

457* 

33-1 

1837 

55-8 

1820 

22-7 

i8 

45-7 

57*4 

47-8 

38-2 

45-0 

466 

488 

50*6 

46-71 

330 

1838 

57-4 

1857 

24-4 

'9 

46*0 

564 

49-8 

39*9 

37-3 

44-9 

5a-3 

48-8 

46-15 

32-4 

1849 

58-2 

1854 

25-8 

20 

47-4 

53» 

52-6 

427 

39-6 

41-3 

53*3 

Si-8 

47-45 

m 

1838 

599 

1854 

26*0 

21 

47-6 

50-3 

55'o 

43*5 

387 

40-2 

52-6 

48-8 

47-5* 

36-8 

1849 
1837 

and 
i860 

58-2 

'854 

21-4 

2S 

48-0 

47-0 

562 

4»-5 

38-0 

441 

S«7 

51-6 

47-90 

38-0 

.56-2 

1858 

1 8-2 

23 

48-1 

401 

54-2 

42-4 

39*9 

45*1 

507 

47-6 

47*77 

36.4 

1827 

58-5 

1 821 

22*1 

H 

47-4 

38-6 

54*3 

45-6 

36*6 

463 

54-0 

490 

47-a5 

36*6 

i860 

59-5 

1 821 

22-9 

as 

46-9 

405 

49*6 

49-8 

44*4 

39'5 

6o-2 

539 

47-29 

37-9 

1829 

63-2 

1821 

25-3 

26 

47*9 

37-0 

48-2 

52-6 

43-6 

48-9 

56-8 

53-0 

48*00 

37-0 

1857 

63-2 

1 821 

26«2 

47 

47'4 

39-8 

44.0 

45-2 

42-3 

362 

53-8 

54-4 

4748 

36-2 

1861 

63-5 

1 841 

27-3 

28 

48-2 

404 

5'-4 

468 

43*4 

40-8 

54'» 

47-8 

47-95 

39*4 

'!3! 

61 -o 

1840 

21-6 

29 

489 

41*0 

48-8 

537 

42-4 

43*' 

53-6 

43-4 

4869 

35*4 

1836 

617 

1840 

26-3 

30 

49'7 

41-6 

44.6 

44-1 

50-4 

464 

55*a 

43*4 

49-26 

38-4 

1836 

61 -4 

1830 

23-0 

Means 

46-2 

457 

46-2 

46-6 

42-9 

44-3 

48-4 

49-1 

46-23 

The  mean  temperatime  of  the  coldest  day  in  April,  in  fifty  yean,  was  27° *8, 
<m  the  lit  day  in  the  year  1836. 

The  mean  temperature  of  the  "hottest  day  in  April,  in  fi%  years,  was  63^-5, 
on  the  27th  day  ui  the  year  186f. 

The  difierence  between  these  numbers  is  35° -7,  and  it  represents  the  extreme 
diffeienoe  between  the  mean  temperature  of  two  days  in  the  month  of  April  in 
fifW^  years. 

Tlie  days  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  diffeienoe,  31°-8,  were  tJw  3rd  and  4th ;  and  that  day  to  the  least,  16°-6» 
was  the  16th. 
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Table  V.— Mat. 


Mean  Temperature  of  every  day  in  the  montb  of  May,  as  de- 
duced from  the  obsenrations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fiftv  years  enoing  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the 
same  period. 


Moath. 

MMn 
of 

Mean  Daily  Temperature  of 

Mean 
of 

Lowest  and  Hiffbeat  Mmb 
Daily  Temperature  in 

betwwB 

the   1 

'c?lS- 

Temp, 
of  50 

Cold<« 

and   , 

Yean. 

1867. 

1858. 

1850. 

I860. 

1861. 

1863. 

I8d:i. 

Years. 

Loweat 

Year. 

Higheat 

Year. 

HottMt 

I 

0 
50-3 

0 
44-'5 

0 
43-» 

0 
45'3 

0 
53*' 

0 
SO-2 

6?-. 

0 
44'4 

5S-09 

0 
40-4 

'l^t 

62^-8 

1827 

0 
M-4 

2 

5«-5 

46-4 

4a-5 

467 

54-8 

50-4 

5»-4 

480 

Srii 

40-3 

1856 

|9l 

1838 

'^'l 

3 

50-9 

42-3 

45*9 

47-4 

52-4 

50*0 

44-7 

54-0 

50-51 

36-2 

1832 

60-8 

1819 

H'^, 

4 

5'-5 

41-6 

43-6 

48*8 

51-3 

53*3 

49-8 

56-4 

51-21 

40-2 

1851 

66*3 

1834 

261  j 

5 

518 

4a-8 

48-6 

47*1 

457 

52-9 

627 

557 

51-46 

40*6 

1856 

62-7 

1862 

21*1 1 

.6 

51*9 

4f8 

48-2 

47-8 

437 

46-2 

65-4 

54*4 

51-64 

397 

1831 

661 

1830 

i6-4 

7 

5»*3 

44--I 

4^-8 

56-4 

48-6 

421 

55'9 

531 

51-88 

38-0 

1853 

66-3 

1830 

2i'h 

8 

52-1 

47-0 

45-5 

5a'4 

428 

39'9 

54-6 

47-3 

51*62 

40-1 

1853 

63-2 

1838 

23-1 

9 

Sro 

50-I 

469 

5o'3 

43*3 

43-8 

5*'5 

51-8 

50-82 

38-2 

1837 

63-2 

1834 

25*0 

lO 

50-9 

47*9 

52-8 

47*4 

427 

44** 

52-6 

52-6 

50-78 

41-4 

1816 

611 

1848 

'97 

II 

51-6 

56-2 

49-8 

S»-5 

56-3 

44-"4 

5>-9 

5*7 

51-61 

41-5 

1837 

637 

1848 

221 

12 

51*3 

54*9 

45-8 

5I-0 

58-3 

521 

5»*4 

51-4 

51-42 

381 

1816 

67-3 

1833 

291 

13 

51-0 

586 

49-1 

52-0 

55a 

45-1 

50*5 

55'o 

51-17 

40-8 

1816 

64-9 

1848 

^'l 

14 

506 

58-5 

50-9 

527 

54*1 

SI'S 

50*0 

53*3 

50-94 

34-5 

1839 

66-1 

1848 

31-6 

»5 

Si'9 

62-5 

522 

52.6 

56-6 

577 

46-9 

53-6 

52-28 

42-0 

1855 

7»-4 

1833 

3°'} 

i6 

53*1 

64*6 

53-0 

52-8 

51-9 

611 

557 

53'3 

53-5» 

40-2 

1839 

68-0 

1833 

a7-« 

17 

54-0 

6i*6 

S^'S 

50-3 

53-2 

487 

57-2 

5»-5 

53-98 

45*5 

1832 

72-a 

1833 
1830 

16-7 

i8 

53-5 

62-6 

54-8 

416 

54-» 

468 

58-5 

518 

5362 

437 

1844 

62-6 

and 

1857 
1822 

.ig-9 

»9 

53-0 

59-8 

53*5 

549 

55-3 

46-9 

606 

44-0 

53-08 

4r8 

1840 

60-8 

i«o 

20 

53-9 

58-9 

55-6 

540 

59*5 

57-5 

58-0 

46-5 

54-15 

39-8 

1837 

63-6 

1822 

238 

21 

537 

59*9 

59*5 

5*'l 

603 

02*9 

48-2 

493 

5403 

43-7 

1837 

639 

1822 

20-2 

22 

53-2 

528 

55*3 

49-8 

61 -4 

604 

Si'o 

45*3 

53-»7 

40-4 

1837 

631 

1847 

227 

»3 

54-4 

5f7 

530 

52-2 

60-6 

64-9 

55-' 

47-8 

54-59 

41-8 

1 821 

64-9 

1 861 

22-1 

21-8 

24 

54-8 

56-3 

55*4 

45-9 

593 

55-0 

37*9 

50-3 

54-93 
54-87 

41-4 

1814 

632 

1833 

»s 

54-9 

49*3 

Si-o 

58-3 

55-9 

547 

547 

487 

42-5 

1839 

66-2 

1833 

*2T 

26 

54-8 

556 

49*9 

49-6 

56-3 

54*3 

55-6 

477 

5471 

40-1 

1821 

66-2 

1 841 

26*1 

*z 

550 

57*1 

54-8 

59-0 
580 

50-4 

58-5 

561 

55*5 

5513 

4f-8 

1821 

68-6 

1841 

23-8 

28 

55*4 

58-2 

54-8 

490 

522 

S9-I 

59*4 

55-46 

44--5 

1833 

72-2 

1847 

*ri 

»9 

54-6 

55-6 

591 

6o-2 

487 

580 

6o'9 

63-5 

5508 

457 

.855 

643 

1848 

1 8*6 

30 

55-1 

559 

63-2 

64-3 

431 

62-8 

59'' 

62-5 

55-80 

437 

1855 

661 

1 841 

22'4 

31 

56-2 

562 

677 

614 

497 

601 

57*4 

521 

5642 

45-4 

1855 

67-7 

1858 

M'3 

Means 

S3-0 

54-0 

517 

53*1 

53-8 

51*9 

55'4 

52-0 

5*-94 

The  mean  temperature  of  the  coldest  day  in  May,  in  fifty  yean,  was  96^'% 
on  the  3rd  day  in  the  year  1832. 

The  mean  temperature  of  the  hottest  day  in  ICay,  in  fifty  years^  was  72^*4,  on 
Uie  Idth  day  in  the  year  1833. 

The  difference  between  these  numbers  is  36°'2,  and  it  representa  the  extreme 
difference  between  the  mean  temperature  of  two  days  in  ttie  month  of  May  in 
fifty  years. 

The  da^  of  the  month  whose  mean  temperature  has  been  suljectod  to  the 
matest  difference,  Sl^'-e,  was  on  the  14th ;  and  that  to  the  least,  IS'^'O,  wn 
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Table  VI. — June. 

Mean  Temperature  of  everj  daj  in  the  month  of  June,  as  de- 
duced from  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the 
same  period. 


Dayiof 

Mesn 
of 

Mean  DaUt  Temperature  of 

Me«i 
of 

Loweet  and  Highest  Mean 
DaUjTempSrafeorein 

Difll 

between 

the 

MoDfch. 

'^ 

Temp, 
of  50 

Coldert 
and 

Yeva. 

1867. 

1858. 

1859. 

i8ea 

1861. 

18«2. 

1863. 

Yean. 

Lowest 

Year. 

Highert. 

Year. 

Hottert 
Day. 

5g.8 

0 

0 

0 

Q 

0 

0 

0 

0 

Q 

0 

0 

I 

54-2  707 

603 

55-4 

56.4 

59-9 

5a'4 

57-03 

48-0 

1855 

1837 
and 
1840 
1837 

70*7 

1858 

227 

a 

57-5 

56-8 

68-1 

6i-8 

527 

54-4 

59-7 

59*4 

57-71 

49*6 

68-9 

1834 

»9-3 

3 

57*3 

57-1 

70*0 

6»-3 

S»-7 

53-4 

58.9 

66'5 

57-70 

47-2 

70*0 

1858 

22-8 

4 

56-3 

64-51  64-1 

65-6 

53-7 

53-8 

57-5 

621 

56-85 

47-7 

1851 

678 

1818 

20-1 

5 

57-0 

67'3|  59-4 

63-5 

5»-5 

55"4 

537 

54*3 

57-14 

46*0 

1814 

68-5 

1822 

225 

6 

56-5 

68-4,  60-3 

607 

50-1 

51-3 

591 

539 

56-67 

46*0 

1814 

71-4 

1855 

»5'4 

7 

56-6 

6i-2  593 

62-2 

49-6 

52-9 

617 

56-5 

5676 

45-0 

'2't 

70-9 

1846 

^S'9 

8 

57*4 

580  63-8 

646 

533 

521 

577 

53-6 

57-47 

45-9 

1838 

70*1 

'835 

H-a 

9 

580 

56*6  68*5 

6i-5 

512 

51-2 

55-3 

54-6 

57-86 

435 

1816 

70-I 

1822 

266 

lO 

57*5 

54*4  63-7 

587 

5»-9 

55-8 

54-1 

57-0 

57-36 

46*1 

1816 

72*1 

1822 

26*0 

II 

58s 

54*4  65' 

6o-8 

54-2 

58*0 

57-8 

54-4 

58-40 

^i 

1821 

72-1 

1835 

230 

12 

587 

53-1 

66*1 

61 -o 

54-0 

601 

54-» 

51-6 

58-48 

1821 

73-5 

1818 

247 

13 

59-0 

53-5 

66*9 

64-0 

53*9 

643 

56.1 

54-9 

59-01    49-» 

1821 

76-1 

1818 

27-0 

14 

59*7 

54a 

72-0 

56-3 

53-2 

67*0 

52-2 

57-1 

59-58  1  50-0 

1830 

72-0 

1858 

22'0 

15 

59'' 

56-3 

73-8 

6o-8 

53-0 

66*9 

557 

6o-i 

59-36   48-0 

1830 

73-8 

1858 

258 

i6 

58-7 

57*5 

76-9 

574 

57.0 

63.2 

55-6 

57*3 

58-98   488 

1816 

76-9 

1858 

281 

17 

58-7 

6o'8 

64-9 

57*3 

508 

589 

566 

59"9 

5867   466 

1832 

68*2 

1846 

21*6 

i8 

58-6 

59-2 

567 

6o'9 

S6-6 

6o'2 

54-0 

59*4 

58-541487 

1823 

72*6 

1839 

239 

'9 

59-> 

652 

62-6 

606 

537 

65.1 

537 

57*3 

59-»9 

51-5 

1855 

70-5 

1817 

19*0 

20 

59'» 

69.1 

627 

57-3 

58-6 

647 

54-1 

6o-3 

5945 

50*7 

.855 

71*2 

1846 

20-5 

21 

59'9 

67-9'  63-3 

56-4 

57-6 

63-9 

54-7 

606 

6000 

50*0 

1825 

75'! 

'Vl 

*5-8 

22 

59*4 

6o-8!  68*4 

649 

58-1 

64-5 

55-4 

59-7 

5972 

49-7 

1814 

728 

'l^t 

231 

*3 

6o-8 

66-6 

68-3 

607 

6o-5 

617 

56.4 

651 

6 1 '07 

49-4 

1814 

683 

1858 

18-9 

a4 

6o*9 

68-2 

6o*9 

58-5 

626 

623 

57'9 

63-1 

61*04 

48*8 

1835 

71*3 

184^ 

225 

as 

61.5 

67-5 

611 

6i'9 

57-4 

56.3 

55-4 

62'0 

61-32 

45-» 

1835 

71-5 

1820 

26 '4 

26 

6i*9 

69-1 

66-6 

69-0 

57-3 

57-8 

60.3 

6o-i 

62*04 

47-1 

1835 

731 

1820 

26*0 

27 

6r8 

71 -o 

59-6 

68-5 

560 

58-5 

55-2 

57-7 

61*66 

47-6 

1835 

74-8 

I8I8 

272 

28 

624 

73*7 

6o-8 

63-,|53-6 

6i'8 

52-8 

57-3 

62'2I 

51*8 

1831 

74-4 

1826 

22-4 

29 

6i-5 

6521  596 

60-5;  55-8 

622 

57*5 

57*4 

61*26 

46-7 

1839 

70-2 

1826 

»3-5 

30 

6r8 

617  63-4 

61 -41  53-0 

57-4 

56.5 

569 

61*36 

47-7 

1839 

70-6 

1826 

229 

Means 

59'i 

61-8  649 

61.454-8 

59*  J 

563 

58-1 

59*13 

The  mean  temperature  of  the  coldest  day  in  June,  in  fifty  yeais,  was  45*=^  O, 
on  the  7th  day  in  the  jear  1814. 

The  mean  temperature  of  the  hottest  day  in  June,  in  fifty  years,  was  76^*9,  on 
the  16th  day  in  the  year  1858. 

The  difference  between  these  numhers  is  31 '^ '9,  and  it  represents  the  extreme 
difference  hetween  the  mean  temperature  of  two  days  in  tne  month  of  June  in 
fifty  years. 

The  day  of  the  month  whose  mean  temperature  has  heen  subjected  to  the 
ffreateet  mfferenoe,  28°'l,  was  the  16th ;  and  that  to  the  least,  IS'''^,  was  the 
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Table  Vn.— Jitlt. 

Mean  Temperature  of  every  day  in  the  month  of  July,  as  d^ 
duced  from  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


Mean 
of 

feeAiT 

Mean 
of 

Lowcflk  and  Higheafc  Mcui  1 
fiOYeara.                  1 

*c?»- 

Temp, 
of  60 

Coldeat 

it"1*I 

Y4«n. 

1857. 

1858. 

1860. 

180a 

1861. 

1862. 

ISfti. 

Yean. 

Lowest. 

Year. 

Highei*. 

Year. 

Hotteat' 
Day. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0      , 

I 

6o'o 

59-0 

569 

59-6 

557 

6i'8 

57-9 

6o-2 

59-82 

52-0 

1816 

73*3 

'!'! 

ai-3, 

% 

6o'6 

57-0 

54-8 

622 

619 

625 

56-9 

6i-4 

6045 

51-0 

1821 

75'o 

1836 

34*0! 

3 

6i-3 

59-8 

550 

660 

617 

607  51*4 

622 

61-05 

51-0 

1821 

72-1 

1828 

ail 

4 

62-3 

6o'8 

58-4 

649 

617 

573  56'i 

604 

61-97 

53-6 

1823 

747 

1836 

aril 

5 

631 

6i-6 

56-1 

65.. 

56-3 

586  61-5 

628 

62-79 

5«7 

1820 

76-7 

1836 

aso 

6 

6»7 

59-0 

56-5 

693 

57* 

597 

6o'6 

641 

6245 

547 

1820 

740 

1848 

19*3, 

7 

6r6 

547 

54'3t 

70*0 

55' 

628 

580 

68-3 

61-44   5»"o 

1821 

73*1 

1826 

an 

S 

60-9 

55" 

55*4 

68-5 

54-8 

613 

6r6 

623 

6075 

480 

1856 

72-6 

1826 

a4-6 

9 

6i*o 

596 

54'4 

68-1 

56-8 

621 

58-9 

657 

60-97 

53-0 

1856 

7**1 

1826 

183 

lO 

6r8 

62-0 

56-2 

68-6 

53-9 

607 

56-6 

66-4 

61-64 

53*9 

i860 

71-8 

1836 
1836 

179 

II 

6a'o 

65-4 

647 

7a-3 

59*5 

59-3 

533 

653 

62*12 

sn 

1841 

7a-3 

and 
1859 
1859 

ao*6 

11 

6»'2 

68-2 

65-2 

757 

57-9 

6o*9 

58-4 

669 

62-56 

52*0 

1854 

757 

a37 

13 

6i'i 

69-4 

641 

75-1  58-1 

63*3 

6o-4 

626 

62-31 

512 

1833 

75-2 

1859 

34-0  1 

H 

6a-3 

695 

667 

660  604 

617 

63-2 

623 

6257 

54'5 

1841 

73*3 

.824 

18-8 

15 

614 

727 

73*5 

68-4I  627 

61-1 

68-3 

66-8 

6293 

54-a 

1841 

79-1 

1825 

»4-9 

i6 

617 

66-6 

645 

707I  58-4 

621 

57-2 

588 

61-83 

507 

1834 

74*1 

1825 

^34 

17 

62-6 

63*0 

661 

73-a  62-3 

606 

S7*o 

565 

62-61 

53-6 

1823 

767 

1834 

23-1 

iS 

62*0 

66-4 

628 

74*3  58-1 

61 -o 

616 

531 

62-07 

s^'^ 

1816 

78-1 

,825 

25-9 

»9 

612 

69*0 

628 

70-9'  57-4 

59-6 

58-5 

57-0 

61-34 

53-9 

1834 

78-6 

1825 

247' 

20 

6i-4 

693 

64-6 

677 

58-9 

630 

59-8 

57-1 

6r6i  1  477 

1836 

70*8 

1825 

23-1 

21 

6v% 

64-5 

607 

66-5 

55-6 

61  9 

6ri 

55-6 

6115 

53*3 

1819 

68*9 

1835 

16-r 

%% 

61-5 

66-3 

606 

68'9 

58-5 

6r8 

57*1 

580 

61*51 

53» 

1832 
1826 

1859 

»57 

a3 

61-4 

7»-4 

657 

615 

53-8 

62-4 

557 

58-9 

6139 

53-8^ 

and 
i860 
1838 

7»7 

1818 

i«-9 

M 

620 

70-8 

62-9 

59*9 

54-4 

58-2 

587 

561 

61-72 

54*o 

79*2 

1818 

25-2 

11 

6i*9 

670 

607 

621 

53-6 

637- 64-5 

58-1 

61*83 

53*6 

i860 

730 

1854 

19*4 

61-5 

615 

605 

69-2 

54-8 

59'9;  64-1 

54*5 

6138 

53» 

1829 

73-1 

1830 

20-0 

47 

62-1 

656 

^^3 

71-5 

57*5 

59*6 

6i-8 

6o*o 

62-14 

51-6 

1823 

740 

1837 

22-4 

z8 

6r8 

637 

584 

71*4 

56-4 

59*4 

58-9 

62-6 

62-63 

547 

1817 

74-6 

1814 

19-9 

29 

626 

64-6 

50-3 

693 

57-5 

597 

611 

637 

6248 

52*0 

1816 

73-9 

1827 

21-9 

30 

62-4 

659 

60-0 

654 

56-9 

612 

6o-o 

613 

62-28 

532 

1 841 

76-3 

1830 

23-1 

31 

623 

70-8 

601 

675 

57-3 

6o-8 

6o-6 

567 

6225 

53*6 

1841 

74-8 

1826 

21-2 

lieuiB 

6r8 

645 

607 

68*6 

57-6 

609 

59' » 

608 

6i-8i 

The  mean  temperature  of  the  ooldeat  dav  in  Julr,  in  fiflj  yean,  was  47^7,  on 
the  20th  day  in  the  year  1836. 

The  mean  temperature  of  the  hottest  day  in  July,  in  fifty  years,  was  79°-2,  on 
the  24th  day  in  the  year  1818. 

The  difference  between  these  numbers  is  31  ^-6,  and  it  represents  the  extreme 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  July  in 
fifty  years. 

The  day  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  difference,  25°-9,  was  the  18th ;  and  Uiat  to  the  least,  la***?,  was  the  22nd. 
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Tabls  VIII. — AUOUBT. 

Mean  Temperature  of  every  day  in  the  month  of  August,  as  de- 
duced from  the  obseryations  taken  on  that  day,  at  the  Boyal 
ObBervatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


ModUi. 

of 

Vmo  Ddr  Tanpnttan  of 

Mean 
of 

Lowest  Md  Highert  Meftn 
60  Yean. 

Dim 

the 

'TJ- 

Temp, 
of  50 

Coldeit 
and 

YeMfc 

IW. 

uoa 

I«Mi 

iseo. 

1861. 

IMl. 

1868. 

Yew* 

Loweit 

T«r. 

Higheft 

YeMT. 

Hotteit 
Daj. 

I 

6S.3 

62-9 

6S-8 

657 

ih 

63-6 

6;.8 

6S.4 

61*30 

0 
540 

1841 

0 
753 

181S 

0 
11-3 

% 

615 

681 

597 

611 

57*3 

63-5 

6r8 

648 

61-50 

54a 

i8as 

74-» 

1856 

10-0 

s 

61-3 

7»-6 

647 

654 

591 

587 

6x*o 

64-1 

6149 

55*5 

1854 

71-6 

1857 

•  X7-X 

4 

615 

7»-« 

6»7 

65-1 

59*9 

III 

6«-3 

64-1 

6174 

-5I-3 

1854 

7a'8 

1857 

11-5 

1 

6i*8 

641 

667 

607 

5r« 

63-1 

6i-6 

61-96 

53*4 

.854 

74'* 

1818 

108 

6i-6 

6.7 

611 

597 

55*4 

63*0 

59-0 

61-4 

61-44 

54*o 

i8»3 

74'5 

1818 

10-5 

7 

6x-8 

S«7 

608 

58-1 

557 

618 

58-9 

68-6 

6x*8i 

55*3 

1813 

694 

1840 

14-1 

8 

611 

sro 

6o-4 

58-1 

53'9 

63*0 

56-, 

68.4 

6x-95 

53*9 

i860 
.848 
and 
i860 
184s 

70-8 

X849 

16-9 

^ 

61*9 

6o-« 

«3-7 

57-9 

564 

647 

S«7 

67-6 

6x-8x 

56-4| 

168-9 

1841 

ii-S 

xo 

611 

63-5 

65-8 

srs 

57*5 

681 

566 

68*8 

6110 

551 

73-a 

1841 

i8-i 

XI 

6i-5 

66-7 

67-6 

61*  3 

58-3 

677 

59-a 

663 

6171 

559 

1844 

74*9 

1835 

T, 

11 

6r8 

^■t 

71-8 

661 

579 

719 

59-8 

6i"9 

61-30 

53*8 

1851 

7*9 

xS6x 

»3 

61*9 

66-s 

67-1 

583 

67*0 

606 

634 

6134 

X830 

70-0 

1834 

161 

H 

611 

60s 

6ri 

639 

591 

64-1 

5«-7 

631 

6x18 

530 

1818 

687 

1837 

15-7 

M 

60*9 

58-6 

624 

59'4 

59-3 

65-0 

$8-9 

664 

6097 

5»-5 

1819 

698 

X841 

17-3 

x6 

6i-i 

68-0 

63s 

59*5 

6x1 

It: 

574 

661 

6xij 

5»'5 

1845 

69-1 

1841 

x6*6 

«7 

6i'o 

61-7 

675 

6o-7 

56*1 

56-9 

59-6 

60-91 

53-5 

1830 

74*4 

1837 

io*9 

x8 

6ro 

6r, 

67-0 

66-6 

519 

63-8 

561 

56-5 

60-98 

5»-5 

1830 

74-3 

1841 

11-8 

'9 

6i*o 

64-5 

67-3 

68*  x 

587 

635 

6rj 

53-6 

6x'io 

507 

1839 

717 

1837 

ix*o 

lO 

60s 

64-6 

607 

69-4 

590 

594 

607 

55*3 

608  X 

47-0 

1839 

73'3 

1816 

i6-3 

11 

6o'9 

648 

S4« 

616 

53*9 

5«-3 

63-3 

55-8 

60-64 

49'4 

1839 

7X'o 

1835 

n-6 

11 

60*0 

69-. 

60-8 

63-4 

561 

599 

601 

59*5 

60x8 

501 

1817 

71-9 

1811 

11-7 

*3 

605 

7»-4 

6v4 

66-3 

55-6 

641 

S8-8 

637 

60-90 

530 

X856 

7a-4 

1857 

19-4 

a4 

6o-i 

7J-6 

63*0 

691 

55-4 

59*3 

S7-J 

59-5 

60*41 

53-6 

184X 

73-6 

.857 

lo-o 

li 

603 

70-I 

58-6 

73*4 

59-8 

S9-0 

5«-4 

59« 

6061 

5»-3 

1834 

73*4 

1859 

II-I 

601 

661 

56-9 

659 

59-0 

607 

617 

57-1 

6o-3i' 

51*1 

1817 

667 

1849 
1831 
and 
.854 

»5-5 

»7 

6o-3 

64-8 

57-6 

65-4 

563 

«S-4 

611 

603 

60-48 

53-9 

1814 

67*1 

13-3 

iS 

60-1 

6o-6 

55-3 

587 

57-a 

<S-5 

ll:i 

6i-o 

60*17 

516 

1814 

707 

181 

»9 

6o-o 

6fo 

S«» 

6i»o 

597 

634 

59*3 

59*97 

493 

X831 

7I-0 

1816 

1x7 

30 

X 

68-0 

579 

55*5 

59» 

6»-4 

56-8 

603 
596 

59-83 

493 

1837 

70-6 

1816 

11-3 

3« 

«r7 

56-8 

53-3 

51-4 

6o-8 

6o*o 

58-54 

43'* 

1833 

69-0 

1815 

iS-8 

Mmdb 

611 

6S-4 

6i*o 

635 

577 

63-« 

59-5 

6i*9 

6X-13 

1 

The  mean  temperature  of  the^ooldest  day  in  August,  in  fifty  yean,  was  43**2; 
on  the  3l8t  day  in  the  year  1833. 

The  mean  temperature  of  the  hottest  day  in  August^  in  fifly  years,  was  75^-3, 
on  the  Ist  day  in  ^e  year  1825. 

The  dilFerenoe  between  these  numbers  is  32^*1,  and  it  represents  the  extreme 
difierenoe  between  the  mean  temperature  of  two  days  in  the  month  of  August  in 
fiiW  years. 

Tkeday  of  the  month  whose  mean  temperature  has  been  subjected  to  the  greatest 
differanoe,  26<'*3,  was  the  20th;  and  that  to  the  least,  12^-5,  was  the  9th. 
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Table  IX. — Septembeb. 

Mean  Temperature  of  every  day  in  the  month  of  September,  as  de- 
duced u*om  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Q^reenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


Mean 

Mean  Daily  Temperature  of 

Mean 

DailT  Temoeratore  in 

Diff. 
between 

Month. 

of 

the  Air. 

of 

50 

^ears. 

the 

'Tj- 

Temp, 
of  50 

Coldest 

and 

Yean. 

1857. 

1868. 

1850. 

18«0. 

1861. 

1862. 

1863. 

Years. 

Lowest 

Year. 

Highest. 

Year. 

Hottest 

0 

0  ^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

58-9 

64-6 

58-8 

55*4 

569 

661 

56-2 

56-2 

5894 

445 

1816 

7' 7 

1824 

27'2 

z 

58-9 

53-6 

58-0 

57-9 

54'4 

646  6o'2 

56-1 

5875 

45-5 

1816 

73*5 

1824 

280 

•J 

59'»    53-7 

65-2 

59-4 

55-a 

6r8 

55-2 

6o'5 

59'"3 

468 

1816 

70-5 

1824 

237    1 

4 

57-8 

55-3 

627 

56'o 

54-8 

59-8 

55-8 

568 

5773 

47-8 

1816 

68-2 

1818 

20-4 

5 

58-4 

OO'O 

56-8 

57-3 

56-9 

66-0 

54*3 

55» 

58-35 

488 

1841 

68-1 

1848 

'9'3  , 

6 

57-9 

62*6 

55*4 

591 

56-8 

601 

57-2 

54-0 

57-90 

47*9 
488 

1841 

68-4 

1846 

20-5 

7 

sri 

61-4 

57-6 

57-6 

56-3 

581 

59*' 

57-6 

5778 

1815 

658 

1821 

17-0 

8 

sr^ 

6o*7 

6i-4 

6.-5 

58-0 

58-1 

49*9 

54-8 

58-00 

47' 

1838 

67-5 

1828 

20"4 

9 

sre 

6o-6 

592 

596 

52-6 

617;  62-9 

56-2 

5779 

488 

1831 

654 

1843 

i6-6 

lO 

sri 

62-3 

626 

5S-> 

49*9 

577|  53-5 

52-3 

57'49 

47'4 

1836 

65-2 

1825 

17-8 

II 

57*5 

55*4 

62*9 

54-6 

SOI 

54-x 

^rs 

5*'3 

57-07 

47-0 

1836 

iV 

1839 

'9-7  , 

12 

57-0 

603 

653 

57-6 

49-8 

57'5 

56-8 

54-4 

57-05 

47-3 

1848 

687 

1841 

21-4 

13 

568 

6o-2 

659 

S.-8 

S4-0 

55-5 

617 

569 

57-22 

49*9 

1848 

66- 1 

1841 

1 6-2 

H 

57*3 

59-8 

64.6 

50-8 

56-4 

56-1 

59-2 

52-6 

57*»7 

50-4 

1840 

69-5 

1823 

191 

15 

S7*» 

627 

62-6 

S3-0 

55-5 

5»'5 

6i-8 

56'5 

57-20 

46-4 

1840 

67-2 

1815 

20-8 

i6 

57*3 

66-1 

63-4 

54"4 

56-3 

55* 

59' 

56-2 

57'49 

47*7 

1840 

66-1 

1857 

18-4 

17 

57*4 

667 

629 

54"4 

59-5 

53-0 

55'4 

53-8 

57*47 

49*4 

1840 

66-7 

1857 

'7*3 

i8 

56-4 

63-1 

587 

SZ-6 

51-5 

54'5 

55-' 

56-2 

5634 

481 

1840 

66-0 

1843 

'7*9 

^9 

55-4 

^S'i 

53'9 

"1 

51-8 

57-3 

59*5 

604 

55-54 

45-a 

1820 

65-9 

1843 

207 

20 

55'5 

586 

59'5 

53« 

55*1 

54"6  6o-2 

497 

55*55 

46-6 

1840 

657 

1825 

191 

21 

54*5 

55*4 

59-0 

52-6 

55-6 

587  55*5 

50-6 

54-5* 

.440 

1836 

632 

1825 

19-2 

22 

55*4 

573 

627 

5f7 

55-> 

55-3 

54-6 

5>7 

55-46 

454 

1840 

62-7 

1858 

'7*3 

13 

55' 

6o-2 

632 

S8« 

50-I 

557 

52-6 

49*9 

55-20 

47*' 

1845 

632 

1858 

i6-i 

M 

557 

6i'8 

56-9 

67-4 

48-9 

547 

55*9 

48-9 

5579 

44-3 

1845 

67-4 

1859 

231 

iS 

55-3 

62-2 

55-2 

62'0 

469 

50-6  58-3 

520 

55-30 

44-7 

1840 

652 

1825 

205 

26 

547 

58-5 

569 

59-8 

49*4 

51-5  59'4 

50-1 

5475 

43-8 

1824 

637 

1828 

19-9 

27 

53-8 

60-9 

59-3 

562 

53-6 

528 

6o*2 

51-6 

54-16 

43*3 

1824 

62-2 

1849 

189 

28 

54*' 

561 

56-9 

58-7 

5'-3 

557 

601 

49-2 

54*»9 

407 

1824 

617 

1826 

21-0 

19 

53-5 

S7-0 

6i-6 

565 

507 

58-0 

6i-o 

49*5 

5390 

462 

1823 

62-0 

1832 

15-8 

30 

53-5 

57-9 

59-2 

56-2 

49-- 

6i-s 

58-5 

50-5 

33-87 

44*7 

1829 

62-5 

1819 

'7-8 

Means 

56-5 

597 

6o-3 

567 

53-4 

571 

577 

537 

56-60 

i40°-7, 


5, 


The  mean  temperature  of  the  coldest  day  in  September,  in  fiftj  years, 
on  the  28th  day  in  the  year  1824. 

The  mean  temperature  of  the  hottest  day  in  September,  in  fifty  years,  was  73' 
on  the  2nd  day  in  the  year  1824. 

The  difference  between  these  numbers  is  32° -8,  and  it  represents  the  extreme 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  Septem- 
ber in  fifty  years. 

The  da;p  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  difference,  28''-0,  was  the  2nd ;  and  that  to  the  least,  15°-d,  was  the 
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Table  X. — Octobeb. 

Mean  Temperature  of  every  day  in  the  month  of  October,  as  de- 
duced nrom  the  obBenrations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


Month. 

Mean 
of 

Me«n  DaUy  Temperature  of 

Mean 
of 

Lowest  and  Highest  Mean 
SOYmts. 

Diff. 

)etween 

the 

^0?^^ 

Temp, 
of  50 

Coldest 
and 

1 

1 

Yem. 

1867. 

1858. 

1859. 

i8«a 

1861. 

1802. 

1863. 

Yeara. 

Lowest  Tear. 

Highest  Year. 

Hottest 
Day. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— s 

0 

I 

53-8 

58-7 

S*-5 

6ri 

509 

643 

52-2 

53-8 

5414 

44.2 

1823 

643 

1 861 

20' I 

2 

53-5 

58-4 

571 

59*4 

53' 

57-6 

58-5 

52-4 

53'94 

377 

1817 

617 

1837 

24-0 

3 

53-4 

596 

57*7 

639 

537 

57*5 

6i*o 

57*1 

5413 

39-9 

1817 

639 

1859 

24-0 

4 

54-0 

512 

587 

66-8 

47-6 

586 

55*4 

58-0 

5437 

45-0 

1836 

66-8 

1859 

21-8 

5 

5»*9 

494 

50*6 

6o-8 

53-0 

575 

561 

49*4 

53-03 

4a-5 

1842 

645 

1834 

22-0 

6 

522 

50-3 

48-8 

627 

556 

560 

59* « 

44.8 

5*"44 

42-5 

1826 

632 

1848 

20-7 

7 

5*7 

522 

537 

632 

549 

606 

5«'3 

53-8 

5312 

37-4 

1829 

637 

1848 

163 

8 

S»*7 

515 

47-6 

58-1 

490 

62- 1 

564 

589 

52-13 

39-7 

1829 

621 

1861 

22-4 

9 

510 

485 

47*9 

57-6 

459 

582 

56*0 

50-8 

5116 

387 

1829 

597 

1839 

21 -O 

lO 

51-8 

52-1 

50-5 

563 

43-6 

56-5 

577 

57-8 

5204 

38-0 

1814 

625 

1819 

245 

II 

5**4 

52-6 

463 

53-9 

416 

58-0 

57*3 

547 

5»'35 

4i'6 

i860 

622 

1819 

20-6 

12 

50-9 

59'7 

48-6 

53-6 

386 

564 

57-0 

543 

51-14 

38-6 

i860 

60-9 

1826 

22-| 
236 

13 

50-3 

57*« 

55-8 

531 

368 

596 

547 

528 

50-86 

36*0 

,838 

59-6 

1861 

14 

502 

53*o 

57-5 

566 

366 

623 

6o'o 

55*9 

51*01 

41-6 

1843 

62-3 

1 861 

20-7 

15 

'T' 

52-8 

568 

561 

497 

57-5 

58-2 

52-8 

49*99 

38-3 

1843 

59-2 

1826 

20-9 

i6 

551 

55*9 

55'? 

49*5 

52-2 

52-0 

52-9 

49-52 

35*8 

1843 

60-2 

1818 

244 

17 

48-8 

55*8  51-3 

55-6 

50*0 

50-2 

51-2 

534 

49*3^ 

36-4 

1824 

569 

1818 

20-5 

iS 

49-2 

53-»l4r' 

510 

50-5 

50-2 

A4'S 

54-0 

49-3» 

380 

1848 

59*7 

1849 

217 

'9 

49*9 

544 

5»-5 

52-6 

546 

501 

47-» 

57-5 

50'29 

40-4 

1842 

59*5 

1849 

191 

xo 

:r? 

541 

53*9 

50-2 

48-9 

51*3 

45*6 

55-0 

49-66 

362 

1842 

59*1 

1849 

229 

IX 

51-4' 512 

368 

46-1 

547 

47-8 

55*4 

4875 

35-6 

1842 

60-7 

1826 

251 

22 

49*5 

44'3  50-9 

36-3 

50*5 

539 

53-0 

549 

49*45 

35"5 

1819 

607 

1826 

252 

13 

491 

49'o  50*8 

33*3 

56-4 

519 

49*3 

569 

4894 

33*3 

1859 

587 

1826 

25-4 

»4 

481 

53*9  5'-3 

321 

^t'i 

43*9 

537 

4812 

32-1 

1859 

57*4 

1826 

253 

as 

47-0 

54-0  50-1 

381 

565 

586 

45-3 

55*5 

47-38 

35-* 

.819 

58-6 

1861 

234 

26 

45*7 

525  491' 42-1 

547 

522 

49-0 

53-6 

46-17 

37-5 

1819 

547 

i860 

172 

a7 

467 

53-9.  486  367 

53'4 

48-9 

50-1 

53-6 

46-87 

345 

1819 

57-5 

1853 

23-0 

28 

46-9 

53*3  493  45-6 

57-0 

47-0 

46-4 

489 

47*28 

35-8 

1819 

59*9 

1831 

24-1 

29 

45*4 

50-2  41-1  42-6 

53-8 

46-8 

41-4 

47-8 

45*54 

28-4 

1836 

55*5 

1847 

27-1 

30 

466 

48-9,  411  417 

53'a;  47*6 

40-1 

457 

4644 

30-6 

1836 

567 

1822 

261 

31 

468 

48ij4ri|45-3 

47*5 

48-3 

48-6 

44-8 

46-72 

31-4 

1836 

57-0 

1854 

25-6 

Meani 

j  49*9 

529'  50-81  509 

50*6 

549 

51-8 

51-6 

50-18 

The  mean  temperature  of  the  coldest  day  in  October,  in  fifty  years,  was  28° *4, 
on  the  29th  day  in  the  year  1836. 

The  mean  temperature  of  the  hottest  day  in  October,  in  fifty  years,  was  66*''8, 
on  ^  4th  day  in  the  year  1859. 

The  difTerenoe  between  those  numbers  is  SS'^A^  and  it  represents  the  extreme 
dilTerenoe  between  the  mean  temperature  of  two  days  in  the  month  of  October  in 
fifty  years. 

The  day  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
grei^  difference,  27'''1,  was  the  29th ;  and  that  to  the  least,  16°d,  was  the  7th. 
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Table  XI. — ^Noyembis. 

Mean  Temperature  of  every  day  in  the  month  of  November,  as  de- 
duced from  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  ending  1863 ;  aod 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


Month. 

M(ian 
of 

Meui  DaUr  Tempentan  of 

Mean 
of 

LowMt  uid  Higheit  Xeaa 
Dul J  Tempentnre  in 

Diff. 

between 

the 

TemD. 

Temp. 
offiO 

CoUat 

of  if 

Yaan. 

1867. 

186& 

1869. 

186a 

1861. 

1668. 

1868. 

Yean. 

Lowai*. 

Yew. 

HighML 

Y6V. 

Hottcit 
Day. 

I 

47'3 

s?« 

0 
37-9 

0 
5«-4 

469 

0 
41*4 

0 
510 

4^6 

4r»3 

0 
340 

1829 

0 
577 

1821 

0 

»37 

% 

47» 

53' 

42-0 
43I 

5»-4 

43-3 

382 

504 

44-8 

47-OI 

34*5 

1823 

5i-8 

1821 

15-2 

3 

46*0 

588 

483 

39-2 

392 

499 

457 
56*0 

4604 

33' 

1820 

1857 

»57 

4 

450 

54-8 

47-a 

47-» 

402 

409 

49' 

45*44 

34*7 

1815 

560 

1863 

in 

1 

46*0 

55*5 

47-5 

489 

40*6 

47*9 

468 

54» 

464* 

364 

1820 

577 

1834 

11-3 

461 

522 

430 

503 

421 

45-8 

40-I 

40-3 

4689 

36.J 
33*6 

1842 

57*5 

1834 

in 

7 

45-6 

50-4 

41 S 

54'* 

42-1 

4a-3 

386 

47-5 

45*49 

'837 

56-9 

1852 

13-3 

8 

440 

466 

437 

51-3 

39.6 

32* 

40*0 

483 

439' 

290 

1816 

5«*3 

1852 

*9-3 

9 

431 

49*9 

38., 

^t' 

H'^ 

384 

477 

4«*3 

42-89 

34*5 

'in 

55*9 

1852 

21-4 

lO 

44-5 

497 

34-6 

385 

380 

422 

39*9 

377 

4385 

3»*4 

1816 

55*o 

1824 

«i'6 

II 

44^-9 

55-6 

39-8 

370 

384 

437 

33*3 

381 

44*" 

294 

1828 

54*7 

1821 

25-3 

12 

M-5 

39* 
380 

369 

39-5 

404 

4a-5 

351 

37-4 

43*68 

288 

1828 

53*4 

1829 

H-6 

«3 

434 

387 

390 

4a-4 

391 

316 

406 

4270 

293 

1825 

53*3 

1827 

H-o 

«4 

A^'S 

468 

42.9 

386 

437 

407 

341 

477 

43*74 

337 

1820 

-55*0 

1821 

m 

»5 

420 

449 

37*5 

33-8 

45-8 

37-6 

39-6 

49-0 

4188 

3'*3 

'IV 

580 

1821 

267 

i6 

4a-S 

4*-3 

359 

33-8 

426 

320 

4a-5 

50-6 

4229 

32-0 

x86i 

56-9 

1840 

H'9 

'7 

420 

43-8 

362 

389 

3!l 

309 

39-1 

50-2 

41-67 

30-0 

1815 

55*4 

1817 

»5-4 

IS 

4a-3 

46*0 

354 

391 

366 

271 

393 

483 

41-81 

271 

1861 

5'*3 

'824 
1822 
•nd 

'845 
1822 

241 

«9 

41-8 

406 

291 

387 

37-8 

341 

38-8 

47*3 

41-31 

26*9 

181S 

51-8' 

H*9 

ao 

4a'4 

460 

317 

40-2 

411 

418 

366 

457 

41*98 

ft6-i 

1829 

52-8 

267 

ai 

426 

34*1 

35*3 

4»7 

47*3 

367 

49*3 

4a*53 

291 

1829 

5»-5 

1831 

»3'4 

24 

421 

r. 

329 

396 

43*5 

*i*9 

353 

467 

41*96 

28-3 

1827 

53*3 

1831 

25-0 

23 

405 

26-4 

404 

37-6 

38.1 

295 

483 

4024 

24-6 

1827 

53*5 

1831 

28-9 

»4 

4" '3 

490 

26} 

418 

39*9 

306 

339 

521 

40-87 

»3*4 

1816 

53*9 

X846 

30-5 

:i 

403 

38.a 
37-6 

4»*5 

447 

385 

43-2 

366 

528 

40*49 

30-0 

1838 

5»*8 

1863 

tri 

409 

51-9 
47-6 

397 

37*3 

531 

388 

490 

41*46 

27-7 

1826 

53*' 

1 861 

.*^*1 

27 

40*0 

420 

466 

4»-3 

421 

396 

45-6 

40-44 

285 

1854 

521 

1843 

*23-6 

28 

42-0 

391 

47-8 

430 

40-4 

411 

429 

41-0 

4«*97 

261 

1849 

54*4 

1828 

»8-3 

*9 

4»'4 

41*4 

490 

4X>-4 

417 

519 

383 

368 

4»*44 

Ts 

1815 

537 

1818 

44*; 

30 

426 

397 

43-8 

397 

453 

497 

377 

35*4 

4a*39 

1856 

5**5 

1823 

24*0 

Mmnn 

43a 

45-8 

10*6   d.I'Q 

408 

408 

39-8 

457 

43*' 7 

jy  " 

1  '    ' 

The  mean  temperature  of  the  ooldest  day  in  Kovember,  in  flfky  years,  was  23°'4, 
on  the  24th  day  m  the  year  1616. 

The  mean  temperature  of  the  hottest  day  in  November,  in  fifty  yean^  was  59^*7, 
on  the  2nd  day  m  the  year  1821. 

The  diiferenoe  between  these  numbers  is  S6°*3,  and  it  represents  the  extrsme 
difference  between  the  mean  temperature  of  two  days  in  the  month  of  Noyembsr 
in  fifty  years. 

The  oay  of  the  month  whose  mean  temperature  has  been  subjected  to  the  greatest 
difference,  3(f-5,was  the  24th;  and  to  the  least,  2^-2,  was  the  6(h. 
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Table  XTT. — ^Dscbhbeb. 

Mean  Temperature  of  eyerj  day  in  the  month  of  December,  as  de- 
duced irom  the  observations  taken  on  that  day,  at  the  Boyal 
Observatory,  Greenwich,  in  the  fifty  years  enmnff  1868 ;  and 
Extremes  of  Mean  Temperature  for  every  day  within  the  same 
period. 


Month. 

Mean 
of 

Matt 
oT 

Lowest  and  Highert  Mean 
50  Y^ 

the 

!?^ 

V£' 

Coldest 
•nd 

YMn. 

1857. 

1868. 

1850. 

1800. 

1861. 

18«2. 

1863. 

Tevi. 

Lowest 

Ymt. 

Hiffheit 

Tear. 

Hottest 
Day. 

0 

0 

0 

364 

0 

0 

0 

0 

0 

0 

0 

0 

I 

4»-5 

47*3 

M*3 

45*4 

434 

4' -4 

437 

42-56 

28*9 

'!^ 

54a 

'!3; 

a5-3 

a 

419 

50*81 46*2 

33*4 

450 

365 

407 

454 

4198 

27*7 

1856 

52-9 

1838 

25-2 

3 

408 

5a*4 

437 

321 

43-6 

375 

443 

426 

4104 

313 

1856 

53*9 

1847 

22*6 

4 

4«7 

467 

49*4 

367 

44-6 

37-0 

45*9 

41-4 

4189 

30*1 

1837 

52-2 

1833 

22*1 

5 

42-6 

4*-3 

430 

47*9 

44.6 

39*4 

50-2 

493 

43-06 

?' 

1844 

5ri 

'!P 

a3-3 

6 

4»-S 

49*4 

33-5 

44a 

49« 

^J** 

53-5 

424 

41-95 

1844 

56*0 

1862 

27*1 

7 

4»-S 

509 

34-6 

4a-3 

49"9 
44« 

483 

5»7 

477 

42*20 

28*2 

184* 

1856 

27*8 

8 

411 

4»-7 

367 

420 

47-6 

422 

481 

41-40 

26*9 

1819 

553 

'Vt 

28*4 

9 

40-4 

437 

382 

39' 

4a7 

4«7 

443 

477 

4084 

26*2 

.815 

551 

1856 

28*9 

lO 

401 

46-8 

35*3 

37-0 

41  ^J 

491 

465 

4a-9 

4047 

a5'9 

1819 

54*3 

1848 

28*4 

11 

39*3 

422 

345 

308 

39-6 

45-6 

43-5 

480 

3948 

20*9 

1819 

52*9 

1852 

^?'; 

1% 

40-1 

40-6 

362 

335 

408 

50-3 

383 

504 

40*28 

27-8 

1844 

54-6 

I8I4 

268 

13 

40*0 

4«-4 

41-9 

33*5 

40-4 

50*6 

421 

420 

4025 

a5-5 

1846 

53-3 

1848 

27-8 

'4 

408 

408 

382 

279 

388 

4^7 

390 

429 

40-54 

a4-5 

1846 

5'7 

1854 

27*2 

'5 

407 

469 

381 

270 

362 

461 

387 

44*4 

40-57 

a3-5 

1840 

53-8 

1849 

'^ 

1849 
1857 

303 

i6 

404 

48s 

369 

251 

384 

47-8 

4«7 

440 

40-41 

25-1 

1859 

50-9- 

25-8 

17 

40-1 

5a-5 

374 

22-8 

35-4 

433 

45-6 

421 

40*10 

22-8 

1859 

52-5 

297 

iS 

409 

4«7 

433 

234 

30-5 

4fa 

43-4 

369 

40-59 

23-4 

1859 

53-9 

I8I4 

305 

»9 

39« 

401 

45a 

23-9 

301 

393 

462 

426 

39-58 

23*9 

1859 

52-6 

I8I9 

287 

20 

40*0 

4a-3 

40-6 

30-0 

2910 

39a 

40-2 

407 

39*60 

a4-4 

.855 

52-6 

1819 

28-2 

11 

3»-6 

48-7 

480 

411 

30*6 

386 

385 

43-4 

3895 

20*2 

1855 

531 

1828 

3a-9 

2a 

3«i 

511 

45a 

357 

31-0 

39a 

364 

367 

38a4 

21-2 

1816 

51*6 

I8I9 

30-4 

as 

37< 

51-7 

47*3 

347 

26*0 

417 

40-5 

40-4 

3798 

22-5 

1840 

517 

1857 

292 

H 

37-5 

49-1 

43« 

43a 

22-4 

38-4 

428 

447 

37-95 

i8-4 

1830 

50-5 

1839 

32*1 

li 

36^ 

45-6 

4a-3 

39*5  ao-2 

363 

45*4 

44*4 

37*21 

1 8*6 

1830 

a:; 

1824 

345 

36*0 

41-5 

437 

417  302 

31-8 

47-0 

47'4 

36*65 

22*3 

1835 

1848 

26*1 

a? 

368 

401 

4>-5 

4»7 

312 

322 

4f-8 

38a 

37-06 

a3-5 

1829 

50*1 

1824 

26*6 

28 

364 

364 

41  1 

43*9 

282 

367 

482 

35-6 

36*67 

23*1 

1822 

48-2 

1862 

251 

29 

367 

320 

39a 

47-5 

230 

29-6 

461 

47*8 

37-07 

230 

i860 

49-9 

1833 

26*9 

30 

387 

37-9 

39a 

502 

3«'3 

.290 

420 

40*0 

38*81 

24-1 

1822 

517 

1833 

276 

31 

379 

369 

418 

52-8 

a5-5 

366 

397 

357 

38*19 

25-1 

1819 

52-8 

1859 

27*7 

Meuifl 

39-6 

451 

41-0 

3«-8 

363 

41 -o 

4r6 

43-a 

3979 

The  mean  tempentare  of  the  ooldeit  day  in  December,  in  fifty  yean,  waa  18°*4, 
on  the  24th  day  in  the  year  1830. 

The  mean  temperature  of  the  hottest  day  in  Deoember,  in  fifty  years,  was  56*0, 
on  the  7th  day  in  the  year  1856. 

The  differenoe  between  these  numbers  is  37**6,  and  it  represents  the  extreme 
differenoe  between  the  mean  temperature  of  two  days  in  the  month  of  December 
in  fift^y  years. 

The  day  of  the  month  whose  mean  temperature  has  been  subjected  to  the 
greatest  differenoe,  d^^'-d,  was  the  25th ;  and  that  to  the  least,  22*1,  was  the  4th. 
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Mean  Temperature  of  every  day  in  the  year,  as  deduced  from  the 
obseryations  taken  at  the  Boyal  Observatory,  Greenwich,  in 
the  fifty  years  ending  1863. 


1 

1 

1 

1 

1 

1 

1 

*-9 

t 

^ 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

«^ 

I 

37-8 

372 

39-8 

437 

501 

57-0 

59-8 

6V3 

111 

54' 

47-1 

4»-6 

2 

36-4 

37*3 

40*6 

443 

511 

577 

6o-5 

6«-5 

53-9 

*r 

420 

3 

36-* 

37-4 

41-1 

4f7 

50-5 

577 

611 

6.-5 

59*» 

54-1 

46*0 

41-0 

4 

36« 

38-0 

40-2 

44-8 

512 

56-9 

62*0 

6*7 

577 

54*4 

45-4 

4>-9 

5 

35*9 

391 

393 

45-3 

5>*5 

571 

62-8 

6a"o 

584 

530 

464 

431 

6 

36-a 

391 

40-2 

46-0 

516 

567 

625 

614 

57-9 

5»-4 

469 

42-0 

7 

35-8 

39-8 

401 

461 

51*9 

568 

614 

6i-8 

57-8 

531 

45*5 

42-2 

8 

35-a 

39-5 

40*6 

45-8 

516 

57"5 

608 

6»*o 

580 

521 

439 

4«*4 

9 

354 

387 

40'o 

445 

So-8 

57-9 

6i-o 

6i-8 

57-8 

51  a 

429 

40-8 

lO 

36-0 

384 

397 

4f*9 

50-8 

57'4 

6r6 

62-a 

57*5 

520 

439 

40-5 

II 

361 

38-1 

40-5 

44.-2 

516 

58-4 

621 

6x7 

57-1 

5a'4 

44-4 

395 

12 

364 

37'9 

41-3 

44*9 

5»-4 

58-5 

626 

623 

57-1 

Sri 

437 

40-3 

M 

369 

37-6 

420 

44*5 

512 

590 

62-3 

623 

57-2 

50*9 

4»7 

40-3 

14 

36-1 

379 

42-0 

45-8 

50-9 

596 

625 

6i» 

57-3 

510 

437 

^""'l 

'5 

36., 

386 

41-6 

463 

523 

59*4 

62-9 

6i-o 

57-2 

SO'o 

41-9 

40*6 

i6 

36-0 

38-6 

41-8 

463 

53-5 

590 

618 

6r3 

57*5 

495 

4a'3 

40-4 

'7 

366 

377 

457 

54-0 

587 

626 

6o*9 

57-5 

493 

417 

*°'i 

i8 

369 

386 

41*5 

467 

53-6 

S8-5 

621 

6i'o 

563 

49*3 

418 

40*6 

'9 

370 

388 

421 

462 

S3"i 

592 

61-3 

612 

55-5 

503 

41*3 

39-6 

20 

367 

38-2 

42-8 

47*5 

54» 

59-5 

6r6 

608 

55.6 

497 

420 

396 

21 

36-8 

392 

41-9 

47*5 

54-0 

6o*o 

61*2 

606 

54*5 

488 

44-5 

39-0 
3l-2 

22 

37-8 

39*9 

421 

47*9 

53*3 

597 

615 

60'2 

55-5 

*2'^ 

420 

23 

37-6 

39'9 

42-1 

47-8 

54-6 

6ri 

6i-4 

6o*9 

^^'i 

489 

402 

380 

24 

381 

391 

422 

47*3 

54*9 

61*0 

617 

604 

55-8 

481 

409 

38*0 

as 

38-2 

39-8 

41-3 

47-3 

54*9 

6.-3 

6x-8 

606 

55-3 

474 

405 

37-2 

26 

388 

39*4 

422 

480 

547 

6i-o 

614 

603 

54-8 

46a 

41-5 

367 

27 

387 

39-5 
39-6 

434 

47*5 

ss-^ 

6.7 

621 

6o-s 

54* 

469 

40-4 

^r 

28 

38-0 

441 

48-0 

SB'S 

6ai 

6r6 

603 

54*3 

473 

420 

367 

29 

383 

43-9 

487 

551 

6I.-3 

62s 

.60-0 

539 

45-5 

4a'4 

Ki 

30 

385 

44*3 

49*3 

55-8 
564 

6.-4 

623 

59-8 

539 

464 

4»"4 

^It 

3» 

38. 

439 

623 

585 

467 

38-2 

Means 

369 

387 

417 

462 

52-9 

59» 

618 

612 

566 

So-2 

432 

39-8 

The  mean  for  the  year  b49°'03. 
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Notwithstanding  that  the  above  means  have  been  dedaced  from 
fifty  yean'  continuous  observations,  there  are  still  many  instances 
of  the  difference  between  the  mean  temperatures  of  two  consecutive 
days  exceeding  half  a  degree.  There  are  9  such  cases  in  January, 
11  in  February,  15  in  March,  17  in  April,  14  both  in  May  and* 
June,  12  in  July,  4  in  August,  9  in  September,  19  in  October, 
20  in  November,  and  16  in  December,  or  no  less  than  160  in 
the  year.  Of  these  exceeding  V  between  the  mean  tempera- 
ture of  adjacent  days,  there  were  3  in  January,  in  February  2, 
in  March  1,  in  April  3,  in  May  6,  in  June  3,  in  July  2,  in 
August  none,  in  September  3,  in  October  6,  in  November  7, 
and  in  December  4,  or  38  in  the  year. 

The  largest  of  these  differences  in  the  several  months  were  aa 
follows : — In  January,  between  the  2l8t  and  22nd  days,  was  1***04 ; 
in  February,  between  4th  and  5th,  was  I^'IS ;  in  March, between 
26th  and  27th,  was  1°'18 ;  there  were  two  instances  in  April,  both 
amounting  to  P'80,  viz.  between  the  13th  and  14th,  and  19th  and 
20th ;  in  May,  the  difference  of  1°'34  appears  between  the  14th  and 
15th ;  there  is  one  of  1^*54  between  the  last  day  in  June  and  the 
first  day  in  July ;  and  a  difference  of  P'lO  appears  between  15th 
and  16th  of  July ;  0°-78  is  the  largest  difference  in  August,  be- 
tween 4th  and  5th ;  P'40  between  3rd  and  4th  of  September ; 
1*''74  in  October,  between  28th  and  29th ;  1°'86  between  14th 
and  15th  of  November;  and  l''*74 between  the  29th  and  30th  of 
December. 

The  largest  difference  in  the  year  between  the  mean  tempe- 
rature of  consecutive  days  is  1^*86  between  14th  and  15th  of 
Npvember.  With  differences  so  large  as  these,  still  remaining 
after  fifty  years'  observations,  it  seems  probable  that  100  additional 
years  of  observations  will  be  necessary  to  give  results  following 
each  other  progressively,  and  of  their  true  values.  It  is  there- 
fore necessary  to  subject  these  numbers  to  some  treatment  so  as 
to  deduce  from  them  the  most  probable  mean  temperature  of 
every  day.  For  this  purpose  all  the  values  in  this  Table  were 
hud  down  as  ordinates,  with  the  day  of  the  year  as  abscissa, 
and  a  curved  line  was  made  to  pass  through  or  near  all  of  them, 
giving  equal  weights  to  every  point.  From  the  line  thus 
determined  the  ordinate  of  every  day  was  measured,  and  the 
results  are  shown  in  the  next  Table. 
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T'ablj:  showing  the  adopted  Me&m  Temperature  of  every  Bay  in 
the  Year,  as  determined  from  all  the  thermometrical  observa- 
tions taken  at  the  Soyal  Observatory,  Greenwich,  in  the  years 
from  1814  to  1863. 


1 

n 

•^ 

1 

1 

t 

1 

1 

1 

1 

t 

1 

^ 

1 

o 

0 

0 

0  ^ 

0 

0 

0 

0 

0 

0 

0 

0 

1 

37-3 

37-8 

4o-» 

44-6 

49-8 

57-0 

6o*9 

624 

59X) 
587 

539 

464 

421 

'  a 

37° 

377 

40a 

448 

50-3 

57'3 

6ri 

624 

53-8 

463 

421 

3 

367 

37-8 

40-2 

45-0 

508 

57*4 

613 

62-4 

58-4 

537 

461 

4»*3 

4 

j6-4 

380 

40-1 

4S» 

512 

57*3 

61S 

623 

58a 

53'5 

459 

422 

.   5 

36-. 

38-3 

401 

45*4 

5''5 

57-2 

617 

622 

580 

53'3 

457 

422 

6 

36'o 

386 

401 

45'4 

517 

57'o 

er8 

621 

579 

5a-9 

45'5 

421 

7 

35-8 

388 

40-2 

45-4 

5'7 

57-0 

61-9 

62-0 

57"! 

5*-5 

45*3 

41-0 

S 

"Z 

389 

40-3 

454 

517 

57-3 

617 

62*0 

57-8 

Sa'i 

45-0 

4»7 

9 

J5-8 

389 
388 

40-4 

453 

5'-5 

577 

6,7 

621 

577 

518 

447 

41*3 

lO 

359 

406 

45* 

51*3 

580 

6i-8 

621 

577 

51-6 

44*4 

410 

II 

j6'o 

386 

40-9 

45' 

5ra 

583 

6r8 

621 

57-6 

5r4 

44*1 

407 

1% 

361 

384 

412 

450 

512 

58-6 

62*0 

62-0 

57*5 

51a 

43*8 

40*6 

»3 

36» 

383 

41*4 

44-9 

51*4 

588 

6.3 

61*9 

57*3 

50-9 

43*5 

40*5 

14 

363 

38-* 

4«S 

450 

517 

590 

6»s 

6,7 

57-» 

50*6 

43^ 

404 

15 

364 

381 

417 

45*3 

5a-o 

59-0 

6zs 

615 

57-1 

503 

42-9 

40-2 

i6 

36s 

381 

41*9 

45-5 

5»-3 

59-0 

6»-4 

613 

569 

50*0 

4a-6 

40*0 

17 

36-6 

38-» 

42-0 

45'7 

5a-6 

S9-0 

6x2 

611 

567 

49-8 

4a*3 

39-8 

i8 

367 

383 

42-1 

46*0 

529 

591 

6i'9 

6i'o 

56-5 

49-6 

4a-o 

39-6 

»9 

369 

38s 

422 

464 

53'3 

592 

6r6 

6o"9 

56a 

49-3 
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557 

61-5 
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599 
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38-3 

43-6 

488 

560 

61-4 

6.-3 

597 

54*1 

46-8 

37*3 
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381 

44.0 

493 

56-3 

6ri 

6i'4 

594 

540 

466 

41-9 

374 

31 

379 

44'4 

566 

614 
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387 
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591 
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39-8 

The  mean  for  the  year  ^id^OH. 
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The  numbers  in  ibis  Table  are  tbe  best  I  ean  decide  upon  aa 
the  nearest  approximation  to  the  true  temperature  belonging  to 
every  day  in  the  year.  As  compared  with  those  determined  fix>m 
the  forly-three  years  ending  1856,  they  are  generally  larger, 
particularly  in  January  and  December. 

The  day  of  the  lowest  temperature,  86°-7,  is  January  8 ;  it  then 
slowly  increases  to  87°'0  on  the  20th,  and  then  rather  quickly  to 
88^*4  on  the  27th;  the  temperature  then  declines  to  87^*7  on 
I'ebmary  2nd,  increases  to  88^*9  on  the  8th  and  9th,  and  declines 
to  88^*1  by  the  15th  and  16th ;  increases  day  by  day  to  40°'2  on 
March  Ist  and  2nd,  and  is  nearly  stationary  for  seyeral  days, 
differing  only  one-tenth  of  a  degree  from  Pebruary  28th  to  March 
7th;  then  increases  to  42^*0  on  March  17th;  differs  but  little 
from  42^  for  a  week,  or  till  March  24th ;  increases  then  to  45^*4 
by  April  5,  is  stationary  at  this  value  till  the  8th  day,  then  declines 
to  44^*9  by  the  18th  day ;  a  quick  increase  then  sets  in,  and  at 
the  end  of  April  the  temperature  increases  4^*4,  being  as  much 
aa  the  increase  which  took  place  between  the  beginning  of  March 
and  the  middle  of  April ;  the  increase  continues  at  the  beginning 
^f  May,  and  is  51^*7  on  the  6th,  when  it  is  checked,  and  remains 
stationary  on  the  7th  and  8th ;  then  declines  half  a  degree  by  the 
11th  day,  the  temperature  on  the  11th  and  12th  of  May  being 
51^*2;  an  increase  then  sets  in,  and  on  the  14th  of  May  the 
temperature  is  the  same  as  on  the  7th  and  8th,  viz.  51^*7 ;  a  rapid 
increase  now  takes  place,  and  on  the  last  day  of  May  the  tempe- 
rature is  56^*6.  At  the  beginning  of  June  the  quick  increase  at 
the  end  of  May  is  checked,  and  a  slight  decline  takes  place  from 
67*'-4  on  the  8rd  to  57^-0  on  the  6th  and  7th,  increases  to  69^-0 
t;  by  the  14th,  is  stationary  till  the  I7th,  then  increases  slowly  to 

61°'9  by  the  7th  day ;  the  increase  is  checked  till  the  10th  day 
and  then  increases  to  62^*5  on  the  14th  and  15th  of  July,  the 
absolute  hottest  days  in  the  year ;  the  temperature  then  dedinea 
to  61°-4  by  the  20th ;  but  this  increases  to  62°-4  for  five  days 
viz.  from  July  30  to  August  3 ;  and  this  is  the  hottest  period  in 
the  year,  the  temperature  continuing  longer  at  these  high  values 
than  about  the  14th  and  15th  of  July,  which  are  distinguished  as 
the  hottest  days  in  the  year.  From  August  4th  a  decline  sets  in 
at  first  very  slowly ;  several  days  together  appear  of  nearly  the 
same  temperature;  after  the  28th  day  it  sets  in  decidedly, and 
continuous,  with  very  slight  checks,  to  40°'9  on  the  25th  and  26th 
of  November ;  a  very  decided  and  remarkable  increase  then  sets 
in  to  42^'d  at  the  beginning  of  December,  and  till  the  7th  day 
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there  appears  but  little  change,  and  from  the  8th  day  the  tempe- 
rature declines  to  87^2  bj  the  27th  day,  when  again  the  decline 
is  arrested ;  the  temperature  on  December  81st  rises  to  87^*5,  and 
finally  declines  to  d5°'7  on  the  8th  day  of  January. 

There  are  some  yariations  of  temperature  particularly  during 
the  early  months  of  the  year  and  the  months  of  spring,  during 
which  the  increasing  temperatures  are  checked  for  some  day Sy 
which  are  remarkable.  Among  these  I  may  mention  the  declining 
temperature  at  the  end  of  January  and  beginning  of  February, 
between  February  8th  and  16th ;  the  almost  constant  tempera- 
ture at  the  beginning  of  March ;  and,  again,  from  the  6th  of  April, 
followed  by  a  &11 ;  again  in  May,  from  the  6th  day,  and  cold  days 
from  the  10th  to  14>th ;  the  check  at  the  beginning  of  June ;  then 
quick  increase  and  stationary  at  59^  for  some  days,  about  the 
middle  of  March,  are  periods  in  the  ascending  branch  of  the  cunre 
of  daily  temperature  for  which  it  is  diflBicult  at  present  to  assign 
any  physical  cause.  In  the  declining  branch,  there  is  but  one 
great  break  in  its  continuancy,  and  that  is  at  the  end  of  Novem* 
ber ;  it  is  very  remarkable  indeed,  and  perhaps  is  the  most  so  of 
any  in  the  year :  its  probable  cause  may  be  owing  to  the  south* 
west  currents  of  air  setting  in  over  our  country  about  this  time. 
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Factobs  to  be  multiplied  into  the  Mean  Temperature  of  each 
month,  as  found  from  observations,  extending  from  1814  to 
1888,  to  determine  the  Mean  Temperature  of  eyeiy  Day  in 
the  Month. 
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The  numbers  in  this  Table  show  very  clearly  the  distribTitioii 
of  the  temperature  of  each  month  over  itself. 

That  day  in  the  month  distinguished  by  1*000  being  of  the 
same  temperature  as  the  month,  all  those  less  than  unity  being 
below,  and  those  greater  aboTe,  the  ayerage.  Thus  the  two  first 
days  in  January  and  from  the  20th  are  above,  and  the  remainder 
are  below,  the  average.  February  is  remarkable,  and  different  from 
all  the  other  months,  being  at  first  below,  then  above,  again  below, 
and  finally  above ;  the  first  part- of  all  other  months,  to  July,  are 
below  and  the  latter  above ;  in  the  months  frt)m  August,  the  first 
part  of  the  months  are  above  and  the  latter  part  below,  and  there 
are  but  two  months  in  the  year  whose  temperature  of  the  middle 
day  is  that  of  the  whole  month ;  this  is  the  case  nearly  in  March 
and  October,  and  the  dividing-point  in  this  respect  is  at  different 
parts  of  the  other  months. 

This  Table  may  be  used  in  deduciog  daily  values  from  monthly 
means  for  other  places,  on  the  assumption  that  the  law  of  daily 
decrease  and  increase  of  temperature  at  Oreenwich  will  hold 
good  for  a  considerable  extent  of  country  around.  The  daily  tem- 
peratures will  be  found  from  the  monthly  by  multiplying  it  by  the 
factors  for  the  different  days. 

Thus,  if  the  mean  temperature  of  January  be  86^*94,  the  mean 
temperature  of  the  first  day  will  be  36°'94  x  1'009  or  37°-28  ;  and 
that  of  the  last  day  in  the  year,  if  the  mean  temperature  for  the 
month  of  December  be  89°-82,  will  be  89^-82  x0-941=3r-4i7. 
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Table  showing  the  Distribution  of  Heat  over  the  year,  the  Mean 
Temperature  of  the  year  being  represented  by  unity. 
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1-048 

0*900 

0-830 

la 

0736 

0783 

0:840 

0-918 

1*043 

1194 

1-261 

1*261 

1-172 

1*043 

0*893 

0-828 

»3 

0738 

0781 

0-844 

0-916 

1-048 

1-198 

1-267 

1*259 

1*168 

1-037 

0*887 

0*826 

H 

0740 

0779 

0846 

0-918 

1-054 

1-203 

1-271 

1-254 

1-166 

1-031 

0881 

0-824 

15- 

0742 

0777 

0-850 

0-924 

1-060 

I '203 

1-271 

1*250 

1-164 

1*025 

0*875 

0-820 

i6 

0744 

0777 

0-855 

0-928 

1-066 

1-203 

1-269 

1-246 

1*160 

1-019 

0-869 

0-816 

17 

0746 

0779 

0-857 

0-932 

1-072 

1-203 

1-265 

1-242 

I-I55 

1*016 

0-863 

0*812 

i8 

0748 

0781 

0-859 

0-938 

1-078 

1-205 

1*259 

1-240 

1-151 

l'OI2 

0-857 

0*808 

19 

0753 

0785 

0-861 

o*947 

1*084 

1-207 

1*252 

1-238 

1-145 

1*006 

0*852 

0*804 

lO 

0755 

0789 

o-86i 

0-953 

1-090 

1*211 

1*248 

1-236 

1-141 

1002 

0*848 

0*798 

ai 

0759 

0791 

0863 

0959 

1-096 

1*218 

1-250 

1-234 

1*137 

0*998 

0-844 

0*791 

22 

0763 

0796 

o-86i  0-963 

1*103 

1-226 

1-250 

1-234 

1131 

o*993 

0*840 

0785 

23 

0769 

0800 

0862  0-967 

1-107 

1*234 

1252 

1-232 

I-I25 

0989 

0-838 

0777 

14 

0773 

0*804 

0-862,  0-971 

1-112 

1*244 

1-254 

1-230 

1*121 

0-983 

0-836 

0*771 

»5 

0777 

o-8o8 

0863 

0973 

11 19 

1*252 

1256 

I  130 

1*116 

0-977 

0-834 

0767 

26 

0781 

0*8l2 

0-867 

0-977 

1*125 

1*254 

1-259 

1*226 

1-112 

0-970 

0*834 

0*763 

27 

0783 

0-814 

0-875 

0981 

1-129 

1-152 

1-261 

1-222 

1-108 

0-965 

0*838 

0*761 

28 

0783 

0818 

0-881 

0-987 

1135 

1*250 

1-265 

1-218 

1*105 

0959 

0*842 

0*759 

^9 

0781 

0889 
0-898 

0-995 

1-141 

1-248 

1*266 

1-215 

1*103 

0954 

0848 

0-761 

30 

0777 

i'oo6 

1-147 

1-242 

1-269 

1-211 

1*101 

0*950 

0-857 

0763 

31 

•0773 

0-906 

1-153 

1*269 

1-207 

0*948 

0765 

The  distribution  of  the  mean  annual  temperature  is  perhap 
more  readily  seen  here  than  on  the  preceding  Table. 

The  smallest  number  in  the  year  is  on  January  8th ;  the  day 
of  mean  temperature  is  April  29^ ;  the  largest  number  in  this 
Table  is  P271  on  the  14th  and  16th  of  July ;  the  day  whose 
mean  temperature  is  again  that  of  the  year  i9  October  20|. 
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Therefore  tbe  number  of  days,  from  the  lowest  temperature  in  the 
year  to  that  of  the  mean,  is  111|  days ;  between  the  latter  and  the 
hottest  day  is  76  days ;  but  to  the  hottest  period  of  the  year,  viz. 
the  beginning  of  August,  is  91  days ;  from  the  hottest  day  to  that 
day  whose  mean  temperature  is  that  of  the  year  is  99  days ;  from 
the  hottest  period  of  the  year  to  the  same  day,  yiz.  October  20|, 
is  84  days ;  and  from  the  Litter  to  the  lowest  in  the  year  is  78^ 
days. 

Assuming  that  on  two  days  in  the  year  the  temperature  is  the 
same  as  the  arerage  of  all,  then  189  days  are  below  the  average 
and  176  above. 

The  number  of  days  the  temperature  is  rising  from  the  coldest 
period  in  the  year,  vis.  January  7th  to  10th,  to  the  hottest  period 
in  the  year,  viz.  July  30th  to  August  8rd,  is  about  194  days ;  and 
the  number  of  days  from  this  period  to  the  lowest  again  is  about 
171.  The  decline  of  temperature  is  therefore  more  rapid  than  tbe 
increase. 


LXXXTTT.  On  the  Secular  Increaae  of  Mean  Temperature, 
By  J.  Glaisheb,  Esq.,  F.E.S. 

The  mean  temperature  of  the  year,  from  the  fifty  years'  observa- 
tions ending  1863,  was  49^03 ;  the  mean  temperature,  as  found 
from  the  forty-three  years'  observations  ending  1856,  was  48®'92. 
Thus  the  influence  of  the  last  seven  years  has  been  so  great  as 
to  increase  the  average  temperature  of  the  year  by  no  less  than 
0^*11.    This  is  very  remarkable. 

By  dividing  the  fifty  years  into  two  groups  of  twenty-five  years 
each,  we  find  then  the  mean  temperature  of  the  year  as  found 

from  the  twenty.five  years  ending  1838  was  48*'-61,  and 
from  the  twenty-five  years  ending  1863  was  49°-18, 

showing  the  large  increase  of  0^*57  on  the  mean  temperature  of 
the  year. 

I  now  became  desirous  of  knowing  whether  this  rate  of  increase 
had  been  in  operation  before  this  series  of  observations  began ;  for 
this  purpose  I  used  the  results  of  the  observations  contained  in 
my  paper  on  the  "  Monthly  Mean  Temperature  of  the  Air  from 
the  year  1771 "  (vide  Phil.  Trans,  part  2, 1860). 

I  would  have  divided  this  series  into  groups  of  twenty-five 
years,  as  above ;  but  I  am  short  of  100  years  of  continuooa  monthly 
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•i  resultB  by  seyen,  and  therefore  could  not  do  so  with  groups  of 
equal  lengths  and  therefore  of  equal  weights.  I  therefore  took 
the  ninety  years  ending  1859,  and  divided  it  into  three  groups, 
and  the  following  are  the  results : — 

That  the  mean  temperature  of  the  year  from  the 

29  years'  observations  ending  1799  was  47°'73 

30  „  „  1829    „    48^-47 
80             „               „  1869    „   49°03 

The  increase  of  mean  temperature  here  shown,  from  these  ancient 
observations,  agrees  very  closely  with  that  found  from  modem  ob- 
servations, and  is  this,  that  the  secular  increase  in  the  mean  tem- 
perature of  the  year  is  2°,  or  an  average  increase  per  year  of  0^*02. 

The  result  is  so  very  important  that  it  is  necessary  to  look 
into  every  probable  source  of  error,  and  to  confirm  it,  or  not,  by 
eveiy  means  possible. 

If  this  be  not  a  physical  fact,  then  the  most  probable  source  of 
error  would  be  the  use  of  erroneous  instruments.  Now  it  is  well 
known  that  the  best  thermometers  made  previous  to  the  year  1840^ 
were  in  error.  The  point  82^  was  determined  by  the  use  of 
melting  but  vndrained  ice,  and  the  error  from  this  cause  was  from 
(p'2  to  0°'d,  the  instrument  reading  too  high  by  this  amount.  At 
100^  the  error  was  something  less  than  3°,  reading  likewise  too 
high ;  and  there  was  very  little  variation  from  these  values  in  all 
the  best  instruments  I  have  seen  and  examined,  made  at  the  end 
of  the  last  century  and  beginning  of  this ;  and  those  were  the 
errors  existing  at  the  time  when  my  attention  was  first  directed 
to  the  errors  of  thermometers,  about  the  year  1840.  The  efiect  of 
this  error  on  the  ancient  observations  would  be  to  cause  the 
winter  months  to  appear  too  high  by  |^,  and  the  summer  months 
too  high  by  nearly  P,  or  the  whole  year  to  appear  too  warm  by 
more  than  |° ;  and  the  efiect  would  be  to  increase  the  difference 
between  the  earlier  and  later  years  by  this  amount.  We  there- 
fore cannot  attribute  the  apparent  increase  in  the  annual  mean 
temperature  to  this  cause. 

The  questions  which  now  became  important  were  to  ascertain 
whether  this  increase  was  shown  in  every  month  of  the  year,  or 
in  some  months  or  seasons  more  than  in  others,  and,  if  so,  the 
amount  due  to  each  month  or  season. 

Por  this  purpose  the  following  Table  has  been  used,  showing 
the  monthly  and  yearly  mean  of  eveiy  month  in  groups  of  ten 
years. 
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At  (5nce  it  is  seen,  by  looking  at  this  Table,  that  the  monthfl  of 
November  to  February  have  been  increasing  in  mean  temperature, 
particularly  the  month  of  January ;  but  that  the  summer  months 
seem  not  to  have  varied  much.  By  looking  at  the  last  column 
but  one  in  the  Table,  and  comparing  the  results  at  the  beginning 
of  the  series  with  those  of  the  end,  it  will  be  seen  that  the  latter 
years  have  been  warmer  than  the  earlier ;  but,  comparing  the 
results  of  ten  years*  groups,  there  is  no  regular  progress,  and, 
therefore,  the  period  of  ten  years  is  not  of  sufficient  length  to 
show  the  increase ;  a  regular  increase  is  shown  by  taking  the  means 
of  thirty  years,  in  the  last  column. 

Grouping,  therefore,  the  monthly  values  into  thirty-year  groups, 
we  have  the  following  Table : — 

Table  showing  the  Mean  Temperature  in  every  month  in  thirty- 
year  groups. 


«    Period. 

January. 

February. 

March. 

April. 

May. 

June. 

IVom  1771  to  1799 

,,    1800  to  1829 

„    1839*01859 

0 
347 
35-9 
37'S 

0 
4^*3 

41-2 

4«-5 

0 

45-8 
459 

0 

526 
51-9 

0 
577 
575 
59* 

Period. 

July 

August 

September. 

October. 

November. 

December. 

From  1771  to  1799 
M    1800  to  18319 
„    1839*01859 

61*0 

ei-o 

0 

*557 
570 

4§-6 

495 
500 

0 
41*4 
4»*5 
43» 

377 
392 
40*0 

These  results  are  very  remarkable.  Large  and  continuous  in- 
creases of  temperatures  are  shown  in  the  months  of  November^ 
December,  and  January. 


By  taking  the  difference  between  the  means  as  found  from  the 
whole  series  and  those  in  each  line  of  the  above  Table,  the  next 
Table  is  formed. 
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Table  showing  the  excess  of  Monthly  Meaa  Temperature,  in 
groups  of  thirty  years,  above  the  Mean  Temperature  of  the 
Month  from  all  the  years. 


Period. 

January. 

Febrouy. 

March. 

April 

May. 

Janft 

From  1771  to  1799 

„     1800  to  1829 

„    1830  to  1859 

0 
-1-3 

—  O'l 

+  1-6 

0 
-.0-6 
+0-4 
+03 

0 
-07 

+0-2 
+03 

0 
— o*a 
+01 

-fO-2 

-S.6 
+01 
+04 

0 
-0-5 
-07 
+10 

Period. 

July. 

Augost 

.  September. 

October. 

Norember. 

December. 

From  1771  to  1799 
„    1800  to  1829 
„    1830  to  1859 

0 

o*o 
-o'3 
+05 

0 
-04 
-0-3 
+05 

0 
-07 
+06 
4-0-1 

0 
— o*i 

00 
+0-5 

0 
—  i-o 
+o'i 
+oS 

0 

-n 

+  0-2 

The  sign  —  denotes  that  the  temperatore  wae  below  the  ayerage,  and  the 
eign  +  denotes  that  it  was  above  the  average. 

The  first  thing  here  to  be  noticed  is  the  fact  of  the  numbers  in  the 
top  line,  excepting  July,  being  all  affected  with  the  sign  — ,  and 
those  in  the  bottom  line  with  the  sign  +»  without  exception, 
showing  that  every  month  in  the  year  seems  to  have  become 
warmer ;  the  great  difference  in  the  amount  of  the  numbers,  in 
the  different  months,  shows  that  they  have  not  all  increased  in  the 
same  degree.  The  largest  numbers  are  those  in  the  months  of 
Kovember,  December,  and  January  with  both  signs,  showing  that 
the  increases  of  temperature  in  these  months  have  been  the 
greatest.  The  numbers  under  the  other  months  are  comparatively 
small,  April  particularly,  which  is  the  most  uniform  of  all  the 
months,  the  next  in  order  in  this  respect  is  October. 

As  the  numbers  in  the  different  months  differ  so  much,  I  think 
the  differences  between  the  results  from  the  ancient  and  modem  ob- 
servations cannot  be  attributed  to  any  kind  of  error  in  the  instm- 
ments  used,  but  tend  to  show  that  our  climate  is  altering,  and 
particularly  in  the  months  of  winter. 

By  taking  the  monthly  temperatures  in  groups  of  three  monthi, 
the  following  Table  is  formed : — 
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Table  showing  the  Temperature  of  the  Air  in  periods  of  three 

Months. 


Period. 

Januaiy, 

Februarr^ 

March. 

June. 

July, 

Auguit, 

September. 

October, 
NoTember, 
December. 

From  I77I  to  1700 

37-6 

38-5 

39* 

0 

517 
520 
527 

59-J 
59-6 

509 

0 
424 
43-8 
44*4 

„    1800  to  1819 

..    i8?oto  i8<Q 

We  see  here  a  successive  increase  of  mean  temperature  in  every 
quarterly  period. 

Considering  that  the  differences  in  the  result^  thus  found  in  the 
monthly,  quarterly,  and  yearly  mean  temperatures  between  the 
early  and  recent  observations  are  certainly  not  caused  by  instru- 
mental errors,  but  are  cosmical  fects  of  the  utmost  importance, 
I  next  collected  all  those  instances,  in  every  month  in  the  fifty 
years  ending  1863,  in  which  the  mean  temperature  of  the  day  had 
been  several  degrees  below  its  average,  and  those  days  in  which  it 
had  been  several  degrees  above  its  average  mean  temperature  in 
each  month.  Por  example,  the  mean  temperature  of  January  from 
all  the  years  is  about  37°.  I  selected  all  the  days  whose  mean 
temperatures  were  below  25°  and  all  those  days  whose  mean  tem- 
peratures exceeded  45°,  and  other  days  in  every  month  whose 
mean  temperatures  were  remarkably  low  or  remarkably  high, 
adopting  limits  in  relation  to  the  mean,  as  follows : — 


Jan.  Mean  temperature  87  adopted  limits,  below  25  and  above  45 


Peb. 

W 

» 

89 

w 

n 

80 

» 

46 

Msr. 

» 

n 

42 

» 

w 

80 

» 

60 

Apr. 

»9 

» 

46 

yi 

n 

85 

»» 

66 

Maj 

» 

if 

53 

n 

n 

40 

» 

60 

June 

n 

i> 

59 

n 

n 

60 

» 

65 

July 

« 

n 

62 

V 

» 

65 

» 

70 

Aug. 

ff 

n 

61 

w 

n 

65 

» 

70 

Sept 

n 

w 

57 

» 

w 

60 

» 

65 

Oct. 

n 

w 

50 

» 

w 

45 

» 

60 

Not. 

f9 

n 

43 

n 

n 

85 

n 

60 

Dec. 

>i 

ij 

40 

n 

n 

80 

n 

45 

The  following  Table  contains  the  total  number  of  such  days  in 
eyery  month  in  every  year  from  1814  to  1863* 
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Yean. 

Number  of  Dayi  in  miy  Hontii  U» 

Belowl  AboTe 

Belowl  Above 

Belowl  Above 
909.       60*. 

Belowl  AboT« 

BekmJAbofe 

b«io«|am 

250. 

U50. 

30°. 

46<». 

86« 

«.. 

40». 

lec.. 

60-. 

_^-l 

Juraarj. 

Febmarj. 

ICaroh. 

April. 

Mmj. 

JVM. 

1814. 

12 

12 

8 

0 

0 

0 

0 

XX 

i8i|. 
1816. 

2 

0 

0 

4 

1 

0 

2 

0 

2 

9 

0 

0 

2 

2 

0 

6 

1817. 

0 

0 

I 

I 

2 

0 

0 

X 

10 

1818. 

0 

6 

0 

0 

0 

0 

0 

0 

t6 

1819. 

P 

0 

0 

2 

0 

0 

3 

0 

I   1 

1820. 

II 

4 

4 

2 

0 

0, 

3 

4 

5   1 

1821. 

I 

2 

0 

X 

0 

0 

0 

5 

t8aa. 

0 

0 

0 

9 

0 

0 

9 

0 

«»    ! 

,823. 

8 

I 

I 

0 

0 

0 

6 

3 
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There  is  evidently  a  very  marked  difference  in  the  numbers 
here  shown  in  some  of  the  months,  and  which  probably  will  be 
made  sufficiently  evident  by  dividing  the  whole  series  into  two 
groups  of  25  years  each. 

Thus  divided : — 

^  in  1838,  January,  there  were  72 


1863,        „  „  14 

1838,  February,  „  78 

1863,        „  „  63 

1838,  March  „  19 

3863,         „  „  21 
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1863,         „  „  10 
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1863,        „  „  5 
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1863,         „  „  37 
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1863,        „  „  39 
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1863,        „  „  52 

1838,  October,  „  146 

1863,        „  „  127 

1838,  November,  „  89 

1863,         „  „  63 

1838,  December,  „  76 

1863,        „  „  69 

Thus  we  learn  that  in  the  25  years  ending  1838  there  were : — 
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25  years  ending  1863. 


In  every  instance  here,  excepting  in  March,  in  which  month  there 
were  a  less  number  by  2,  the  number  of  extreme  cold  days  in  the 
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earlier  period  exceeds  the  number  in  the  latter  period  of  25  yean, 
in  January  by  no  less  than  68,  and  in  the  year  jby  222.    This 
difference  is  very  great  and  very  remarkable. 
And  that  in  the  26  years  ending  1838  there  were 

In  January     84  less 

extreme  warm  days  than  in  the 
26  years  ending  1863. 

the  same  number  of  extreme 
warm  days  as  in  the  26  yean 
ending  1863. 


extreme  warm  days  than  in  tbe 
26  years  ending  1863. 


There  is  not  the  same  marked  difference  in  the  numbers  of  ex* 
treme  warm  days  as  in  the  preceding  investigation  of  extreme 
cold  days ;  the  less  and  more  affixed  to  the  number  belonging  to 
each  month  are  mixed  together.  January  is  the  most  marked, 
the  number  of  its  warm  days  in  the  latter  period  being  34  greater 
than  in  the  former  period.  Taking  the  whole  year,  the  result  is  an 
excess  of  33  days  more  extreme  warm  days  in  the  latter  half  of 
the  series  than  the  former. 

Both  these  investigations  confirm  the  previous  result;  both 
very  forcibly  point  out  the  higher  temperature  at  the  latter 
period,  and  that  it  is  chiefly  owing  to  the  faS?  less  number  of 
severe  cold  days  than  of  the  greater  number  of  extreme  hot  days ; 
both  operate  the  same  way,  by  increasing  the  mean  temperature 
of  the  year,  and  leave  no  doubt  whatever  that  the  increase 
is  a  real  cosmical  fact.  During  a  great  part  of  this  series  there 
has  not  been  any  doubt  whatever  on  the  correctness  of  the 
instruments  used,  and  the  known  errors  of  those  previously  in 
use,  if  applied,  would  have  made  the  differences  still  greater. 

Turning  now  over  to  the  observations  at  the  end  of  the  last 
century,  I  shall  content  myself  with  extracting  from  my  paper  on 
"  Thermometrical  Observations  "  (Phil.  Trans,  part  2,  1860)  the 
description  of  the  years  beginning  1771  to  the  end  of  the  last 
century. 
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Year  1771. — There  were  frequent  and  very  sliarp  frosts  till 
April  20th.  On  February  12th  the  reading  of  the  thermometer 
was  as  low  as  4°;  the  month  of  May  was  warm ;  the  summer  was 
cool  and  dry;  October  was  a  wet  and  windy  month,* and  the 
weather  was  mild  to  the  end  of  the  year. 

Tear  1772. — The  beginning  of  the  year  was  mild ;  from  the 
middle  of  January  frosts  and  great  snows  were  frequent,  and  con- 
tinued to  the  middle  of  March.  The  summer  was  very  fine  ;  the 
autumn  was  mild  but  wet,  and  there  was  no  frost  till  December 
22nd. 

Year  1773. — ^With  the  exception  of  the  latter  part  of  February, 
which  was  stormy  and  wet,  there  was  much  fine  weather  till  the 
beginning  of  May ;  then  many  mornings  were  frosty,  after  which 
heavy  rain  fell  frequently  till  June.  The  summer  was  fine ;  the 
autumn  was  wet.  There  were  sharp  frosts  at  the  end  of  ITo- 
vember  and  at  the  beginning  of  December. 

Year  1774. — The  year  began  with  severe  frost,  and  for  nearly  two 
months  the  ground  was  frost-bound ;  occasionally  there  were  great 
rains  or  snow-storms ;  the  weather  was  more  moderate  in  April ; 
the  summer  was  cool,  with  heavy  rains.  The  autumnal  months 
were  wet,  particularly  in  September.  Some  snow  fell  in  November 
and  beginning  of  December.     This  year  was  remarkably'  wet. 

Year  1775. — Hhe  weather  was  mild  at  the  beginning  of  the  year. 
The  summer  was  dry  and  hot ;  thunder-storms  were  frequent  in 
autumn.    The  year  was  very  fine. 

Year  1776. — In  January  there  fell  a  greater  quantity  of  snow 
tban  had  fallen  for  some  years,  and  the  frost  was  supposed  to 
have  been  the  most  severe  since  1740.  The  frost  went  away  at 
tbe  beginning  of  .February,  and  the  weather  following  was  mild 
and  wet;  it  became  hot  about  the  middle  of  April.  May  was 
cold  and  dry,  with  north  winds ;  after  this  the  weather  was  mostly 
fine  till  the  end  of  December,  when  there  was  a  sharp  frost. 

Yeai^  1777. — The  year  began  with  a  sharp  frost,  and  heavy  falls 
of  snow  continued  till  towards  the  end  of  February ;  for  a  few 
days  about  the  end  of  March  the  weather  was  unusually  hot,  the 
reading  of  the  thermometer  being  nearly  70°;  after  this  the 
weather  was  windy  and  cold  till  June.  The  latter  part  of*  the 
Biimmer  and  autumn  was  fine.  The  year  ended  with  frost  and 
enow. 

Year  1778. — There  were  frost  and  snow  at  the  beginning  of  the 
jest ;  the  beginning  of  April  was  fine.  The  summer  was  fine  and 
fabt,  supposed  at  the  time  to  have  been  as  fine  a  summer  as  that 
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of  1762,  if  not  as  fine  as  the  summer  of  1750.  Frosty  momingB 
began  in  September,  but  were  less  frequent  afterwards.  On  the 
last  day  of  this  year  there  was  a  violent  storm,'  supposed  by  some 
to  have  been  as  violent  as  that  of  1703. 

Year  1779. — After  the  beginning  of  January  there  was  no  frost ; 
the  spring  months  were  remarkably  warm.  In  Eebruary  wall- 
fruit  flowered;  the  middle  of  April  was  quite  hot,  as  was  the 
summer  and  autumn ;  about  the  middle  of  November  there  was  a 
little  frost,  and  again  on  December  22nd. 

Tear  1780. — This  year  began  with  a  frost  almost  as  severe  as 
that  in  1772 ;  there  was  not  much  snow,  and  the  weather  con- 
tinued severe  till  near  the  end  of  February.  The  month  of  March 
was  warm ;  it  was  hot  from  July  to  September,  and  mostly  mild 
till  Christmas,  when  a  frost  set  in. 

Year  1781. — There  was  a  little  frost  at  the  beginning  of  the 
year ;  the  spring  was  mild,  the  summer  was  hot,  and  the  ground 
was  much  burnt.  Autumn  was  fine  and  pleasant,  and  there 
were  only  a  few  frosty  mornings  during  the  remainder  of  the  year. 

Year  1782. — The  beginning  of  the  year  was  mild,  but  in  Fe- 
bruary it  was  frosty,  and  the  remainder  of  the  winter  was  severe ; 
the  spring  was  cold ;  nearly  12  inches  of  rain  fell  in  April  and 
May;  the  weather  was  fine  in  June,  but  bad  afterwards;  the 
autumn  was  cold ;  it  was  severe  in  November,  and  during  the  first 
half  of  December. 

Year  1783. — The  spring  was  pleasant,  with  frosty  mornings  very 
constant  till  near  April.  A  remarkable  haze  was  prevalent  all 
over  Europe  during  the  summer.  The  autumn  was  fine,  and  the 
weather  was  mostly  mild  till  the  last  week  in  December,  when  a 
great  fall  of  snow  took  place. 

Year  1784. — There  was  steady  frost  with  snow  till  February 
21st,  and  till  the  end  of  March  the  mornings  were  frosty ;  at  the 
end  of  March  there  were  cold  winds  with  snow.  This  weather 
continued  till  the  middle  of  April ;  and  till  the  first  week  in  May 
frosty  mornings  were  frequent,  and  the  remainder  of  May  was 
exceedingly  hot.  There  were  a  few  hot  days  in  July,  but  the 
weather  was  precarious  throughout  the  autumn ;  and  in  December 
the  frost  was  as  severe  as  it  was  in  January. 

Year  1785. — The  severe  frost  of  the  preceding  month  broke 
early  in  January,  but  on  the  last  day  of  that  month  a  second  very 
severe  frost  set  in  and  continued  till  the  middle  of  March.  This 
winter  was  most  severe.  The  summer  and  part  of  autumn  were 
showery ;  a  heavy  fall  of  snow  took  place  at  Christmas,  with  severe 
frost. 
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Tear  1786. — ^The  frosts  at  the  beginning  of  the  year  were  of 
short  duration.  From  the  beginning  of  March  there  was  a  severe 
frost  of  a  fortnight's  duration,  and  cold  east  and  north-east  winds 
were  prevalent  with  frosty  mornings  till  the  beginning  of  May. 
June  and  July  were  moderately  fine;  August  was  cold  and 
showery ;  and  from  this  time  to  the  end  of  the  year  there  was  a 
great  deal  of  rain. 

Tear  1787. — The  year  began  with  open  weather.  April  was 
cold  with  north  winds,  and  vegetation  was  stopped ;  during  April 
and  May  frosty  mornings  were  frequent,  and  there  was  a  sharp 
frost  on  the  morning  of  the  7th  of  June ;  it  was  a  cold  smnmer ; 
the  autumn  was  mild,  and  there  was  a  heavy  fall  of  snow  and  a 
week's  frost  at  the  end  of  the  year. 

Tear  1788. — January  and  February  were  mild,  the  latter  month 
being  wet;  there  was  a  fortnight's  frost  in  March;  there  were 
several  periods  of  hot  weather  in  April,  May,  and  June.  The 
summer  was  in  general  dry  ;  autumn  was  fine ;  there  was  a  gentle 
frost  at  the  beginning  of  December,  then  an  exceedingly  severe 
frost  set  in  with  heavy  falls  of  snow,  which  continued  to  the  end 
of  the  year. 

Tear  1789. — ^Very  heavy  storms  of  wind  and  snow  took  place 
till  the  middle  of  January ;  and  large  rivers  were  frx)zen  over ; 
there  was  a  great  loss  of  fish  in  ponds  from  the  severity  of  the 
cold.  After  the  frost  broke  the  weather  was  mild,  but  windy  and 
wet.  During  March  there  were  nearly  constant  north  winds,  and 
heavy  falls  of  snow  were  frequent  with  sharp  frost.  The  summer 
was  mostly  wet ;  August  was  fine,  after  which  it  was  again  wet, 
and  continued  so  to  the  end  of  the  year,  with  scarcely  any  frost. 

Tear  1790. — The  weather  was  mild  and  open  till  April,  when 
the  first  snow  fell  in  the  year,  and  the  weather,  during  the  be- 
ginning of  this  month,  was  the  most  severe  during  the  winter. 
The  summer  was  cool,  cloudy,  and  windy ;  autumn  was  fine  and 
pleasant ;  December  was  stormy,  with  very  changeable  weather. 

Tear  1791. — Till  January  6th  there  was  frost ;  after  this  the 
weather  was  mild  till  towards  the  end  of  April ;  there  were  many 
frosty  mornings  with  cold  north-east  winds  in  May.  The  former 
part  of  the  summer  was  cold,  frosty  mornings  were  frequent  till 
the  middle  of  June.  During  November  and  December  there 
were  frequent  storms  and  falls  of  snow  and  frost. 

Tear  1792. — There  were  frequent  sharp  frosts  till  March,  with 
stormy  and  wet  weather ;  the  beginning  of  March  was  mild,  after 
this  there  was  a  frost  of  a  week's  duration.     The  summer  was  wet 
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and  cold';  ttie  autumn  was  wet,  and  December  was  cloudy,  with 
very  little  frost.    This  year  was  very  wet. 

Year  1793. — January  and  February  and  beginning  of  March 
were  mild ;  a  frost  set  in  at  the  end  of  March ;  there  was  a  great 
fW  of  snow  in  the  first  week  in  April.  Th6  former  part  of  the 
summer  was  cold,  with  frequently  frosty  mornings  till  June;  July 
was  wet ;  the  autumn  was  fine,  mild,  and  calm,  and  there  was  no 
frost  till  the  end  of  the  year. 

Tear  1794. — The  year  began  with  slight  frost,  which  continued 
till  the  end  of  January ;  February  was  very  mild ;  the  spring  was 
warm  till  May,  whicb  was  cold ;  July  was  hot ;  the  autumn  was 
wet  but  mild,  as  was  the  first  part  of  December,  but  the  weather 
during  the  latter  half  of  the  month  was  severe  with  heavy  snow. 

Tear  1795. — ^The  frost  began  about  the  middle  of  December 
1794,  was  ercessively  severe  in  January,  and  continuefd  till  the 
end  of  March.  There  were  very  lai'ge  falls  of  snow,  and  the  con- 
sequent floods  were  Sb  great  that  nearly  all  the  bridges  in  England 
were  injured.  Some  sUow  fell  in  April.  T*he  summer  was  cold, 
with  frequent  frosty  mornings  till  June;  there  were  some  hot 
days  in  July,  but  it  was  generally  cold ;  after  this  the  weather 
was  fine  till  autumn.     In  December  there  was  no  frost. 

Teair  1796. — January  was  remarkably  warm,  with  occasional 
thunder-storms ;  th6re  was  no  frost  till  March,  and  then  of  no 
long  duration.  The  summer  was  cool ;  the  autumn  was  fine  with 
a  few  frosty  morriings  at  the  end  of  November ;  in  December  a 
severe  frost  set  in,  and  the  reading  of  the  thermometer  in  many 
places  on  the  24th  was  below  zero  of  Fahrenheit's*  scale. 

Tear  1797. — During  a  few  days  in  January  the  frost  continued ; 
afler  this,  till  the  end  of  IStareh,  scarcely  any  rain  fell,  and  the 
weather  was  fin6  with  frequent  frost.  From  April  to  September 
there  wfere  frequent  heavy  rains.  The  summer  was  cold;  there 
wtis  some  warm  weather  in  July  ;  the  autumn  in  general  fine,  and ' 
the-  weather  continued  open  till  the  end  of  the  year. 

Ttear  1798.— With  the  exception  of  a  few  slight  frosts,  which 
occasionally  occurred  till  March,  the  weather  was  open  and  mild. 
The  summer  was  fine,  as  was  autumn  and  the  beginning  of  De- 
cember ;  after  this  a  very  severe  frost  set  in,  and  the  reading  of 
the  thertnometer  wad  as  low  as  5*^. 

Tear  1799. — The  severe  frost  which  set  in  about  the  middle  of 
the  preceding  month  continued  to  the  middle  of  January,  and 
a^in  set  in  towards  the  end  of  the  month  with  much  snow,  which 
continued  during  the  first  week  in  February ;  some  snow  fell  in 
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March,  And  the  mornings  were  frostj  till  the  end  of  H^e  month. 
From  April  to  the  middle  of  November  W90  wet ;  D^ce^Dxher  ^m 
foggy ;  and  after  tfee  17th  a  severe  trosp  set  in  witfc  spow  falling. 
The  ^hole  year  was  i^eroairkably  doudy. 

This  description  of  th.eae  several  j^9sh  would  n/)t  at  all  apply  tp 
the  description  of  the  last  thirty  year?.  The  ohftrac^er  of  the  climajte 
at  the  beginning  of  thw  series  was  certainly  therefore  v^ery  diferenf; 
&om  what  it  is  now.  Long  continu^ce  of  frpst  and  firequent  and 
heavy  falls  of  snow  are  fact?  which  can  be  recorded  without  in^ 
struments  as  well  a»  with  them ;  in  the  early  period  tiiej  were  of 
more  frequent  occurren^ce  than  in  the  mid(}le  period  of  thirty 
years,  and  far  more  so  than  in  the  latest  period.  T^us  ^he  riasultii 
as  found  by  this  comparison  without  reference  tp  instrun^ents,  an4 
every  investigation  I  have  made,  tend  to  ponfirm  the  ^cci^i^y 
of  the  indications  foupd  by  instruments,  yiz. : — 

(1.)  That  our  climate  in  the  last  100  years  has  altered. 

(2.)  That  the  temperature  of  the  year  is  2^  warmer  now  than 
it  was  then. 

(3.)  That  the  month  of  January  is  3**  warmer. 

(4.)  That  the  winter  months  are  all  much  warmer,  and  eveiy 
month  in  the  year  seems  to  be  somewhat  warmer  than  before. 

Thes^  results  are  indeed  important,  if  true ;  and  I  cannot  see  ho^ 
they  can  be  otherwise  than  true.  Their  effects  will  be  to  influence 
agricultural  produce  ;  new  fruits  may  be  introduced  with  advan- 
tage, the  character  of  our  people  will  be  altered.  The  result  is  of 
national  importi^ce.  These  results  illustrate  very  forcibly,  in- 
deed, the  advi^ntage  of  long  continuance  of  series  of  obseryations^ 
Before  such  are  begun  the  arrangements  should  be  well  considered^ 
but  once  comi^enced,  no  change,  if  possible,  should  be  made,  and  td^ 
alterations  and  circumstances  should  be  carefully  noted;  for,  if  con- 
tinued long  enough,  a  reward  will  foUow,  which  will  repi^  every 
hour's  attention  which  has  been  paid  to  the  subject.  Who. 
looking  at  the  great,  the  frequent  changes  in  our  climate, — for  in- 
stance, in  January  the  mean  temperature  of  a  day  as  low  as  lO"? 
(1838,  Jan.  20),  another  in  January  as  high  as  52°-7  (1834,  Jan.  24)^ 
one  whole  month  as  low  as  23^*9  (January  1795),  another  aa  hj^;}^ 
as  45°-3  (January  1796),  one  year  of  45°1  mean  temperatiu^ 
(1784),  another  of  51°*3  (1846),— would  have  considered  thai?  evejft 
100  years  would  have  yielded  the  result^  here  shoi^  ?  This  is  the. 
first  time  we  have  been  able  to  speak  with  any  con^den^ce  of  thia 
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increase  of  temperature,  an  increase  spoken  of  and  dwelt  on  for 
years  past  hj  ybtj  aged  people. 

I  may,  in  conclusion,  express  a  hope  that  series  of  obserrations 
now  in  progress  over  the  world  will  be  patiently  continued ;  for 
other  questions  now  open  themselves — ^for  instance,  has  any  part 
of  the  world  become  2°  colder  in  its  mean  annual  temperature  in 
the  last  100  years  ?  or  has  the  world  itself  increased  generally 
7P  in  warmth  ? — ^if  the  latter,  some  interesting  astronomical  facta 
would  follow.     Does  the  mean  temperature  oscillate  in  long 
periods  ?    We  have  heard  that  fruits  formerly  ripened  which  do 
not  now,  as  though  there  had  been  a  warmer  period  than  the 
present ;  and,  if  so,  is  there  any  connexion  between  the  oscillation 
of  mean  temperatiire  and  of  magnetism  ?     These  questions,  with 
many  others,  press  themselves  on  us,  and  make  it  extremely 
desirable  that  similar  determinations  to  the  above  should  be  made 
as  soon  as  possible  at  other  parts  of  the  world. 


LXXXIY.    On  a  Method  of  obviating  Parallax  in  reading  off 
Thermometers,    By  Lt.-Col.  A.  Stbawoe,  F.E.S.,  For.  Sec. 

Ths  art  of  observing  has  now  arrived  at  such  perfection  that  any 
improvement  in  it  must  relate  either  to  convenience  only  or  to 
the  elimination  of  exceedingly  small  sources  of  error. 

A  small  error  in  reading  off  a  thermometer  may  be  caused,  as 
is  well  known  to  experienced  observers,  if  the  eye  be  not  correctly 
placed.  The  line  of  vision  should  form  a  right  angle  with  the 
stem  of  the  thermometer  at  that  point  to  which  the  column  of 
mercury  (or  spirit  as  the  case  may  be)  has  arrived.  To  take  the 
case  of  a  vertical  thermometer,  graduated  on  the  stem  as  is  now 
usual  in  good  instruments,  if  the  eye  be  placed  higher  than  is  re- 
quired to  fulfil  the  above  condition,  it  is  obvious  that  the  extre- 
mity of  the  column  will  be  referred  to  too  high  a  point  of  the 
graduation,  and  the  reading  will  be  in  excess ;  and,  on  the  other 
hand,  if  the  eye  be  too  low,  the  reading  will  be  in  defect.  In  the 
case  of  a  thermometer  graduated  on  the  plate  to  which  it  is  fixed, 
the  contrary  effects  will  take  place. 

Hitherto  the  observer  has  had  to  depend  solely  on  his  own 
judgment  in  placing  his  eye,  and  it  is  probable  that  different  ob- 
servers will  exhibit  in  this,  as  in  every  description  of  observation 
where  an  estimation  has  to  be  made,  different  personal  equations. 


Feb.]  nTBTmiXMBHTS.  867 

The  method  I  am  about  to  describe  affords  a  mechatucal  guide 
to  the  correct  placing  of  the  eye  which  must  reduce  such  per- 
sonal differences  to  the  smallest  possible  limits,  if  indeed  it  do  not 
annihilate  them  altogether. 

It  consists  in  graduating  the  stem  of  the  thermometer  on  both 
sides,  that  is  on  the  side  next  to  the  eye,  as  usual,  and  also  on  the 
side  diametrically  opposite  to  it«  The  two  graduations  may  be 
considered  as  parts  of  parallel  rings  engraved  round  the  stem.  In 
viewing  a  thermometer  so  graduated,  the  divisions  on  the  far  side 
will  be  distinctly  seen  through  the  stem. 

The  observer  must  then  raise  or  depress  his  eye  until  the  two 
divisions  (a  far  and  a  near  one)  nearest  to  the  extremity  of  the 
column  are  seen  to  coincide,  and  thus  take  his  reading.  It  is 
evident  that  there  can  be  only  one  position  of  the  eye  in  which 
this  coincidence  will  take  place,  and  that  that  position  must  be 
therefore  constant  for  all  observers  using  that  particular  instru- 
ment. And  since  the  same  mode  of  observing  will  be  employed 
in  comparing  a  thermometer  so  graduated  with  the  standard  to 
which  it  is  to  be  referred,  this  contrivance  seems  calculated  to 
ensure  comparable  results  between  distant  observers,  free  from  the 
error  of  parallax. 

This  method  of  graduating  thermometers  is  due  to  my  friend 
J.  B.  N.  Hennessey,  Esq.,  of  the  Q-reat  Trigonometrical  Survey  of 
India,  and  some  very  fine  standard  instruments  executed  on  this 
plan  by  Mr.  Casella  have  recently  been  supplied  for  the  use  of 
that  department. 


IN8TEITMENTS. 


1.  Self-regisiervng  Thermometer.    By  Q-.  HamtltoI^,  fisq. 
[Beprinted  from  the  '  Monthly  Notices '  of  the  Boyal  Astronomical  Society.] 

I  send  a  rough  sketch  of  a  self-registering  thenhometer  which 
I  have  contrived^  suited,  I  think,  for  observations,  and  capable  of 
recording  minute  changes  of  temperature  with  any  requirea  de^^ree 
of  accuracy  for  every  moment  of  time. 

The  upper  part  of  the  instrument^the  wheel,  clock-work,  and 
revolving  arum — could  be  enclosed  in  a  case  for  protection  agadnst 
dust  and  rain ;  the  air-vessel.  A,  might  be  fully  exposed. 

The  principle  of  the  instrument  occurred  to  me  wnilst  examining 
King's  Self-registering  Barometer,  now  in  use  at  the  Liverpom 
Observatory,  and  to  Mr.  £jng  I  ain  indebted  for  some  of  the  de- 
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tails  in  the  confltniction  of  the  thermometer  and  for  some  valuable 
practical  suggestions. 

I  left  a  B^tch  with  Mr.  Hartnup  in  the  hope  that  the  instru- 
ment might,  if  poBsible,  be  simplined  or  improyed,  and  brought 
into  use  at  Liverpool. 

I  shall  be  vei^  nappy  to  communicate  with  any  other  gentleman 
who  might  be  smularly  interested  in  the  subject. 


A,  a  vessd  containing  air,  counterpoised  by 

B,  a  barometer-tube ;  both  being  suspended  over 
G-,  H,  K,  a  wheel  turninj^  on  the  centre  F. 

C,  D  are  vessels  containmg  mercury,  connected  by  the  tube  £, 
in  order  to  keep  the  surfiM^es  in  both  at  the  same  level. 

#,  a  screw,  which  may  be  opened  to  admit  or  expel  air  in  ad- 
justing the  instrument. 
Q,  a  drum  made  to  revolve  by  clock-work,  and  covered  with  ruled 

paper,  to  receive  the  record. 
p,  a  pencil,  pressing  against  the  paper  bv  means  of  a  weak  spring, 

and  connected  oy  the  rod,  jp  r,  to  the  air-vessel,  A. 
Let  E  =  Elasticity  of  air  in  A ; 

H  =  Height  of  mercury  in  B ; 
and  F  »  Fressure  of  the  atmosphere. 

Then,  because  EocF 

and  HcxF, 

therefore  EocH, 

Hence  the  instrument  will  not  be  affected  by  changes  of  atmo- 
spheric pressure. 
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But  any  changea  of  temperature  will  change  the  yolume  of  the 
air  in  A,  and  cause  it  to  rise  or  fall ;  consequentlj,  the  pencil  p 
will  rise  or  fall,  and  trace  a  line  on  the  reyolving  drum  Q. 

Queen's  College,  liTerpool,  July  20.  1864. 


2.  On  the  Companion  between  ike  Englieh  and  Metrical  Beadinge 
in  Douhle-ecale  Barometers.    By  William  Mathews,  Jun. 

[From  the  *  Philoeophical  Magaadne '  for  December  1864.] 

lb  the  Editors  of  the  *  Fhihsophieal  Magagine  and  JowmaU 

OEirTLXiasir, — In  the  July  number  of  your  Magazine  is  a  paper 
by  mj  friend  Mr.  Packe,  in  which  he  attributes  the  larger  part  of 
the  discrepancy  between  the  barometric  pressures  correspon(Ung 
to  the  French  and  English  boiling-points  to  the  difference  between 
the  standard  temperatures  of  the  French  and  English  units  of 
length. 

I  believe  this  conclusion  to  be  erroneous,  and  I  propose  to  state, 
as  briefly  as  possible,  my  reasons  for  dissenting  frt)m  it. 

*'  First,"  writes  Mr.  racke,  '^  as  to  the  discrepance  arising  from 
the  standard  temperatures.  That  of  the  Englisn  barometer  being 
30^  F.  higher  than  that  of  the  French  scale,  when  the  mercuriiu 
column  is  reduced  to  the  freezing-point,  the  scale  of  the  French 
barometer  is  also  reduced  to  the  freezing-point,  but  the  scale  of 
the  English  one  is  only  reduced  to  the  temperature  of  62^  F. 

*'  The  consequence  is  that  the  French  barometer,  when  reduced, 
will  always  read  higher  than  the  English  barometer, ^^ 

The  unsoundness  of  this  inference  will  appear  from  the  following 
considerations : — 

By  reducing  the  French  barometer  we  obtain  the  length  of  a 
column  of  mercury  at  (f  C,  estimated  in  millimetres,  at  uie  stan- 
dard temperature  of  0^  C. 

By  reducing  the  English  barometer  we  obtain  the  len^h  of  the 
same  column  of  mercury,  at  the  same  temperature,  estunated  in 
English  inches,  at  the  standard  temperature  of  62^  F. 

From  Ouyot's  Tables  for  the  conversion  of  millimdtres  into  En- 
glish inches,  and  vice  versa,  we  express  millimdtres  at  the  standard 
temperature  of  0°  G.  in  terms  of  English  inches  at  the  standard 
temperature  of  62^  F. 

iJhe  consequence  is  that  the  reading  of  the  R'cnch  barometer,  when 
reduced  and  converted  into  English  inches  by  Ougofs  Tables,  ought 
always  to  coincide  exactly  with  the  reading  of  the  English  barometer. 

From  the  following  finisher  quotation  from  Mr.  racke's  paper,  it 
is  easy  to  see  how  he  has  arrived  at  a  different  conclusion : — 

''  For  exact  observation,  therefore,  it  is  useless  to  have  a  baro- 
meter marked  with  a  double  mle — the  French  and  English ;  they 
cannot  be  made  to  coincide ;  e.g., 
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<<  Let  the  barometer  read  29  inches  » 786*59  millims.  (temp. 
62®  F.  =ie°-67  C).  In  the  English  scale  at  62°  (the  temperature 
of  the  standard)  no  correction  is  made  for  the  brass  scale.  The 
only  correction  is  for  the  expansion  of  the  mercury,  —"087, 

in. 
29 
-     -087 


reduced  28*913= 734-38  millims. 

'^But  in  the  French  scale,  the  temperature  of  the  standard 
being  32°  F.,  the  correction  to  be  made  is  for  the  expansion  of  the 
mercury  —  the  expansion  of  the  scale : — 

millimB. 
»  Expansion  of  mercury  for  16°*67  C.  =     2*212 

Expansion  of  brass  scale  for      „       =  —    231 


1-981 


millims. 

786*59 

-     1-981 


reduced    734*61  =:28-9224  inches.'' 

Mr.  Packe  eyidently  supposes  that  in  a  barometer  with  a  double 
scale,  when  the  attached  thermometer  is  at  62°  F.bs  16^-67  C.,aad 
the  English  reading  is  29  inches,  the  metrical  reading  will  be 
736*59  millims. 

Now^  if  the  metrical  ecale  ia  properly  graduated^  this  will  Hot  be 
the  case.  786*59  millims.  is  what  the  reading  would  be  if  the 
metrical  scale  were  at  its  standard  temperature  of  0^  C.  But  by 
hypothesis  it  is  at  62°  F. ;  it  has  thereK)re  expanded  through  tlie 
space  due  to  an  increase  of  temperature  of  3(]r  F.,  that  is,  through 
-23  millim. 

K,  then,  the  English  reading  be  29  inches,  the  corresponding 
metrical  reading  will  be  736*36  millims. 

millims. 

736*36 

Eeduction  for  16°-67  C.        1-98 

Beduced  reading    734'38==28*913  inches ; 

the  same  result  that  is  obtained  by  the  direct  reduction 
aglish  reading. 

I  make  the  proviso,  if  the  metrical  9cale  is  properly  gradtuOed, 
as  there  is  reason  to  &ar  that  this  is  not  the  case  with  manj 
double-scale  barometers  made  in  this  country. 
I  am,  Gentlemen, 

Your  obedient  Servant, 

William  Mathews,  Jun. 

51  Garpenter  Road,  Edgbatton, 
Norember  7,  1864. 
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LXXXV.  On  the  Preaure  and  JDifusion  ofMasHe  Fluids. 
By  Jomr  Bloxaic,  Esq.,  M.B.M.S. 

Tex  discussion  on  Dalton's  laws,  commenced  in  the  sixth  Number 
of  the  'Proceedings,'  does  not  seem  to  be  as  yet  exhausted. 
Professor  Lament  still  maintains  that  *'  Dalton's  law  itself  needs 
a  correction,"  that  his  conclusions  "are  perfectly  untenable"*. 
It  appears  to  me  that  Professor  Lament  puts  an  erroneous  in- 
terpretation on  the  law  itself,  that  he  consequently  draws  in-* 
ferencea  from  Dalton's  law  which  the  law  does  not  warrant,,  and 

*  See  Article  LXXII.  in  Ko.  15  of  <  Brooeedioga^'  by  FrofesMr  Lamont,  as 
tnoulaled  by  W.  T.  Lynn,  Esq. 
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endeaYOUTB  to  disproye  that  which  was  never  asseited— thab  bis 
experixnentB  afford  no  evidence  either  for  or  against  any  part  of 
Dalton's  doctrine.    No  one  at  all  acquainted  with  these  matten 
can  doubt  that  it  is  important  to  physical  science  that  a  correct 
understanding  should  be  come  to  as  to  the  soundness  of  Dalton's 
and  of  Lament's  doctrine.    Jt  has  been  said  that  Lament  **  does 
not  dispute  that,  where  air  and  vapour  are  mixed,  Dalton's  law 
holds  truly;    but  he  asserts,  and  shows  amply  from  experi- 
ments, that  the  dissemination  does  not  at  all  take  place  according 
to  the  law  of  simple  elastic  gases;"  and  it  is  represented  as 
being  exclusively  "  against  this  idea  of  (vaporous)  duseminatiM 
that  Lament's  experiments  are  directed"  *.     Now  in  his  paper, 
'^Belation  of  Atmospheric  Air  to  Aqueous  Vapour,"  in  the 
fifteenth  Number  of  the  *  Proceedings,'  the  Professor  discusses  the 
action  of  the  wmple  ekuiie  gatet ;  and  he  says  of  the  experiment 
he  proposes,  that  the  result  would  doubtless  be  ''contrary  to 
Dalton's  supposition "f,  that  ''there  exists  only  one  repulsive 
force  amongst  the  permanent  as  weU  as  non-permanent  gases  "t* 
It  is  therefore  evident  that  Professor  Lament's  objection  to 
Dalton's  law  is  far  more  comprehensive  than  it  has  been  supposed 
to  be ;  his  objection  (now  at  any  rate)  applies  to  all  elastic  fluidB ; 
he  argues  in  favour  of  ^^n,  mutual  repulsion  "f  as  proper  to  all 
these  fluidsi  in  contradiction  to  Dalton's  theory  of  indepenietA 
pressure. 

I  think  I  may  venture  to  assert  that  Professor  Lamont's  ex- 
periments totally  fail  in  proving  anything  against  Dalton's  laws. 
"What  do  the  experiments  prove  ?  They  prove  that  when  several 
elastic  fluids  are  set  free  in  any  space,  the  elastic  force  of  one 
presses  against  any  other  that  may  be  contained  in  the  spaoe^ 
whilst  they  remain  unmixed.  This  I  take  to  be  quite  consistent 
with  Dalton's  law  which  asserts  the  principle  of  independent 
pressure ;  but  Professor  Lamont  asserts  the  law  of  mutual  repul- 
sion as  antagonistic  to  that  of  independent  pressure.  The  law  of 
Jhutual  repulsion  is  unquestionably  sounds  under  the  experimental 
conditions ;  but  Dalton's  law  does  not  deny  the  mutual  repulsion 
under  such  conditions;  to  do  so  would  be  to  deny  tiie  very 
principle  of  elastic  force.  I  imagine  that  no  one  can  doubt,  or 
ever  has  doubted,  that  if  any  given  space  is  divided  into  two  parts 
or  chambers  open  to  each  other,  one  part  being  occupied  with 
one  gas  and  the  other  part  with  any  other  gas,  the  two  gases 
would  reciprocally  press  upon  each  other;  the  pressure  must  be 
*  Proc.  Meteor.  Soc  vol  L  p.  366.  t  Ibid,  vol  ii  p.  260. 
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just  the  same  at  the  surface  of  elastic  contact  as  at  any  other 
point  of  contact;  this  &ct,  though  not  "in  conformity  with 
Dalton'i  laws/'  is  conformable  to  them.  We  are  told  by  a*  high 
authority  that ''  he  (Lamont)  does  not  dispute  that,  where  air  and 
vapour  are  mixed,  Dalton's  law  holds  truly."  When  they  are  not 
mizedi  Dalton's  Liw  does  not  come  into  play  at  all.  2  Lamont  him- 
self says,  ^'  I  contrived  an  easily-performed  experiment,  in  which, 
contradictory  to  Dalton's  theory,  a  mass  of  vapour  and  a  mass  of 
air,  placed  in  communication  with  each  other,  mutually  preserve 
a  state  of  equilibrium  without  the  vapour  penetrating  into  the  ait 
or  the  air  into  the  vapour"*.  In  another  place  he  says,  "after 
the  termination  of  the  experiment,  neither  in  the  first  nor  in  the 
second  tube  could  a  trace  be  perceived  of  the  vapour  h&ving 
passed  down  into  the  bent  part  between  c  and  d;  bo  that  it 
probably  penetrated  into  the  tubes  either  not  at  all  or  only  to  a 
small  extent  "f-  Professor  Lamont  professes  to  experiment  with 
the  gases  kept  unmixed;  but  the  Astronomer  Boyal  uses  on 
argument  in  support  of  Lament's  views  which  is  not  in  accordance 
with  this  essential  condition :  he  says,  "but  aqueous  vapour ,  eom^ 
timed  with  atr,  wiU  not  do  so  \  it  will  long  remain  in  one  place,  as  if 
the  mixture  of  air  and  vapour  produced  viscosity.  This  is  what 
Dr.  Lamont  shows  "  %»  Dr.  Lamont  professes  to  disprove  Dalton's 
law  of  independence  by  an  experiment  in  which  the  fluids  experi* 
mented  on  are  carefully  kept  separate ;  and  this  renders  them  in- 
capable of  refViting  the  law  which  applies  to  mixed  fluids. 

I  do  not  pretend  to  show  that  Professor  Lament's  arguments 
and  theory  are  devoid  of  interest  or  value ;  but  it  appears  to  me 
that  he  is  mistaken  in  supposing  that  they  prove  Dalton's  laws  to 
be  erroneous.  In  his  second  paper  he  suggests  a  fresh  experiment 
in  support  of  his  views ;  and  though  I  doubt  not  the  result  of  the 
experiment  would  be  such  as  he  anticipates,  the  argument  founded 
on  this  result  cannot,  I  think,  be  considered  to  shake  Dalton's  law 
itself.  The  assumption  that  Dr.  Lament's  argument  applies  to 
the  dissemination  of  aqueous  vapour  as  distinguished  from  the 
simple  elastic  gases,  is  clearly  negatived  by  the  suggestion  of  this 
experiment,  which  deals  with  the  permanent  gases  only.  There 
can  be  no  doubt  that  (1),  with  the  stopcock  in  the  apparatus 
described  closed,  the  pressure  must  be  precisely  the  same  on  each 
end  of  a  drop  of  quicksilver,  the  pressure  of  the  gas  at  one  side 
Blast  just  balance  the  pressure  of  the  atmosphere  at  the  other. 

»  Proc.  Meteor.  Soc.  vol.  i  p.  313.  t  Und,  p.  316. 

X  md.  p.  366. 
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(2)  The  pressure  of  the  gas  agamst  the  cock  must  be  just  the 
same  as  that  it  exerts  against  the  drop  of  quicksilrar ;  that  is  to 
sajy  the  pressure  here  also  is  just  that  of  the  atmosphere.    (3) 
Upon  opening  the  cock  between  the  two  gases,  the  ekstic  forces 
of  the  gases  will  not  be  altered ;  that  is  to  say,  the  pressnie  of 
each  against  the  other  will  be  the  same  as  it  had  preyiouslj  been 
against  the  cock :  and  this  must  be  so  as  long  as  the  two  gases  ie> 
main  unmixed ;  to  deny  this  mutual  pressure  or  repulsion  would 
be  to  assert  that  the  gases  lost  their  elastic  force  upon  the  turmng 
of  the  cock.     (4)  When  the  two  gases  are  perfectly  mixed,  eadi, 
being  diffused  through  double  the  space,  will  lose  half  ita  elastic 
force,  just  as  it  would  do  if  the  other  were  not  present;  the 
oxygen  will  press  with  one  half  the  force  it  did  against  its  own 
drop,  but  the  hydrogen  will  supplement  this  defect,  and  the  re- 
sulting pressure  at  both  extremities  of  the  apparatus  will  be  the 
same  as  at  first ;  the  drops  will  retain  their  original  positions ;  each 
gas  here  tells  upon  both  drops  without  control  from  the  other 
gas.     (5)  If  we  contemplate  the  oxygen  as  pressing  against  and 
displacing  the  hydrogen  and  encroaching  on  the  space  helonpi^ 
to  the  hydrogen  upon  the  cock  being  turned,  we  may  then  regard 
the  elastic  force  of  the  oxygen  as  diminishing ;  but  this  does  not 
actually  occur,  because,  whilst  the  oxygen   encroaches  on  the 
space  belonging  to  the  hydrogen,  the  hydrogen  encroaches  on  the 
space  belonging  to  the  oxygen:  each  gains  what  the  other  loses.  This 
position  may  be  viewed  in  another  manner ;  so  fiur  as  the  oxygen 
in  its  endeayour  to  occupy  the  whole  of  the  space  open  to  it 
pushes  against  the  hydrogen,  instead  of  insinuating  itself  between 
the  molecules  of  the  hydrogen,  to  that  extent  it  may  seem  to 
compress  the  hydrogen  more,  and  to  augment  the  elastic  force  of 
the  hydrogen,  and  to  increase  the  pressure  of  the  hydrogen 
against  its  drop  of  quicksilyer.   But  pressure  in  one  direction  and 
on  one  point  is  pressure  in  all  directions  and  on  all  points ;  and 
consequently  the  pressure  is  as  great  against  one  drop  as  the 
other,  and  it  is  as  great  against  the  surfietce  of  contact  of  the 
oxygen  as  against  that  of  the  hydrogen ;  and  thus  both  oxygen 
and  hydrogen  may  as  well  be  considered  to  gain  force  as  to  lose  it, 
and  to  lose  it  as  to  gain  it ;  that  is  to  say,  they  do  neither;  the 
expansion  of  A  tends  to  compress  B,  but  the  compression  of  B  is 
compression  to  A,  and  the  whole  pressure  against  the  boundaries 
of  the  space  remains  unaltered.    The  gases  may  exchange  places 
(or  may  be  supposed  to  do  so),  each  giving  and  taking  a  half 
(say) ;  but  this  being  done  without  intermolecular  dissemination, 
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each  will  continue  to  occupy  the  same  extent  of  space,  though  not 
the  same  epace ;  and  this  being  bo,  each  preBses  directly  with  its 
elastic  force  on  half  the  area  of  each  drop,  instead  of  each  pressing 
on  the  whole  area  of  one  drop  directly  and  on  the  whole  area  of 
the  other  drop  mediately.  If  the  two  gases  are  disseminated 
perfectly,  each  then  presses  with  its  whole  force  directly  on  the 
whole  of  both  areas  and  on  neither  indirectly ;  but  in  this  case 
the  whole  force  is  only  the  half  of  what  it  was  when  held  in  half 
the  space :  each  compound  half  is  equal  to  each  simple  whole. 
If  one  of  the  two  gases  assumed  a  different  form  according  to  its 
degree  of  pressure,  it  would  indicate  half  the  pressure  when 
disseminated  conjointly  through  the  whole  space  that  it  did  whilst 
occupying  half  the  space  exclusively :  if  this  may  be  satisfactorily 
accounted  for  by  the  theory  (and  at  present  we  have  nothing  but 
a  theory  to  deal  with)  that  the  molecules  of  different  gases  indivi- 
dually collapse  and  so  make  room  for  one  another,  this  goes  to 
explain  Dalton's  law  rather  than  to  controvert  it.  Disintegra- 
tion of  the  mass  by  the  disseverance  of  its  particles  Cbj  the  incre- 
ment of  space  between  the  particles)  seems  to  imply  diminished 
density  rather  than  increased  density.  Such  disintegration  is 
compatible  with  the  law  of  non-compression  or  non-condensation. 
Every  gas  eompreasea  and  condenses  iUelf\  but,  according  to  Pro- 
fessor Lamont,  it  dissects  and  disintegrates  another  gas.  Thus 
(granting  the  truth  of  Lament's  theory)  the  law  of  independent 
pressure  holds  good.  If  Lament's  view  be  correct  (vapour- 
molecules  being  compressed,  and  separated  further  from  one 
another,  by  the  admixture  of  another  gas,  without  liquefaction),  it 
would  seem  that  the  additional  pressure  imposed  by  another  gas 
would  act  as  an  obstacle  to  lique&ction,  and  that  such  additional 
pressure  would  raise  the  dew-point,  whilst  the  fact  is  that  the  dew- 
point  is  not  altered  in  any  sense.  The  fact  is  not  disputed  that 
the  additional  elastic  force  that  is  obtained  by  adding  any  other 
gas  to  a  body  of  vapour  has  no  tendency  when  the  two  are  mixed 
to  condense  the  vapour  in  such  a  manner  as  to  liquefy  it ;  and  con- 
sequently the  word  pressure  seems  at  any  rate  to  be  used  with 
two  different  significations,  if  it  be  applied  both  to  the  condensing 
pressure  sustained  from  itself,  and  to  the  disintegrating  pressure 
it  endures  from  another  gas*. 

*  The  FrofeBK>r  contends  for  the  theory  that  "  there  eziite  only  one  repuLsive 
force  amongst  the  permanent  as  well  as  non-permanent  gases  "  (Proo.  Meteor. 
Soo.  voL  ii.  p.  209).  Is  this  compatible  with  the  fiust  that,  if  vi^ur  be  in  such 
a  state  of  aatomatto  preasure  that  the  slightest  addition  of  thkmv  will  oanae  con- 
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It  would  appear  tliat  Professor  Lamont  misunderstands  the 
real  meaning  of  Dalton's  law.  In  discussing  the  bearing  of  the 
proposed  experiment,  be  says,  "  the  oxygen  of  the  spaoe  A  will 
effuse  itself,  according  to  Dalton's  theory,  without  exercising  any 

pressure  whatever  upon  the  hydrogen ;  and  as  this  motion,  on 

account  of  the  finction,  demands  some  time,  the  drop  of  quick- 
silver,  p,  must  in  the  meantime  advance  further  towards  A"*. 
Now,  in  the  first  place,  Dalton's  theory  does  not  assert  that  the 
oxygen  would  effuse  itself,  in  the  manner  described,  without 
exercising  any  pressure  on  the  hydrogen ;  it  only  asserts  that  when 
mixed  they  would  not  press  on  one  another.  In  the  next  place, 
supposing  the  oxygen  to  effuse  itself  into  the  space  previouslj 
occupied  by  the  hydrogen,  it  is  quite  dear  that  the  hydrogen  will 
simultaneously  effuse  itself  into  the  space  previously  occupied  by 
the  oxygen,  that  the  volume  of  each  gas  will  not  vary,  that  the 
elastic  force  of  each  will  not  be  altered,  that  the  drops  of  quick- 
silver will  neither  advance  nor  recede  whilst  the  two  gases  are 
changing  places,  nor  will  they  when  the  gases  are  mixed;  neither 
will  they  whilst  the  gases  are  partially  mixed,  since  they  do  not 
either  in  the  mixed  or  unmixed  state :  and  all  this  is  perfectly  in 
accordance  with  Dalton's  laws  and  Dalton's  theory.  Under  the 
assumption  that  the  two  gases  are  not  independent  (and  no  doubt 
they  are  not  whilst  they  are  two  distinct  bodies),  one  gas  must 
lose  in  volume  and  increase  Iq  elastic  force  in  the  same  proportion 
that  the  other  increases  in  volume  and  loses  in  elastic  force*  If 
a  body  of  hydrogen  should  intervene  between  one  of  the  drops 
and  the  oxygen  either  mixed  or  pure,  this  intervening  hydrogen 
will  undoubtedly  act  as  a  cushion  to  receive  pressure  from  the 
oxygen  and  transmit  it  to  the  drop. 

Professor  Lament  now  insists  upon  it,  that ''  the  aqueous  vapour 
existing  in  the  atmospheric  air  does  not,  as  it  was  generally 
supposed  to  do  in  conformity  with  Dalton's  laws,  form  an  atmo- 
sphere independent  of  the  air,  and  subsisting  by  itself  "f-  The^ 
introduction  of  the  words  as  it  was  generally  supposed  to  do^  may 
make  this  statement  verbally  correct ;  but  the  sentence,  as  it  here 
stands,  conveys  a  meaning  which  is  objectionable ;  if  the  get^eral 
supposition  was  erronous,  it  does  not  follow  that  Dalton  was  in  error. 
It  has  not  heen  proved  by  an  ''  experiment  that  Dalton's  law  itself 
needs  a  correction  "f,  though  it  doubtless  has  been  proved  that  air 

denoation  to  ensue,  it  u  neverthelefla  not  aubjeot  to  oonden«itioa  at  aU  I7  the 
Bopenddition  of  any  amount  of  repiUaive  foroe  from  tmoiker  dimmmaitd  gu? 
«  Proa  Meteor.  Soc^  voL  ii  PL  268^  foot  note.  t  iWdLpbdOa 
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and  vapour  '^mataaUj  exercise  a  presrare  upon  each  other"*. 
The  experiment  referred  tof  did  not  deal  with  vapour  ''in  a 
space  full  of  air  "•;  the  space  was  in  paH  filled  with  air  and  in 
part  with  vapour ;  and  consequently  the  experiment  cannot  prove 
the  dependence  of  the  vapour  on  the  air  when  exiiting  in  a  spaee 
lull  qf  air ;  and  then  it  follows  that  no  need  of  correction  has 
been  shown  to  exist  as  regards  Dalton's  kw  itself. 

It  appears  to  me  quite  dear  that  Dalton's  law  itself  does  not 
need  correction,  and  that  his  doctrine  is  not  erroneous  in  the  sense 
that  Professor  Lament  contends  that  it  is.  It  is  desirable  to  de- 
termine in  what  respect  Dalton's  teaching  is  defective.  Dr.  Lar 
mont  quotes  Dalton*8  own  expression  of  his  views  concerning  the 
constitution  of  the  atmosphere,  as  follows : — "  His  doctrine  is,  that, 
if  several  gases  exist  in  the  same  space,  each  gas  exerts  a  pressure 
upon  its  own  molecules  only,  and  each  gas  diffuses  itself  as  if  the 
other  gases  were  not  present  at  all"*.  Now,  although  this  be 
substantially  correct,  it  is  unquestionably  not  so  literally :  Dalton 
himself  tells  us  that  one  elastic  fluid  diffuses  itself  very  slowly  in  a 
space  previously  occupied  by  another,  although  it  does  so  instan- 
taneously when  no  other  fluid  is  present ;  therefore  each  gas  does 
noi  difluse  itself  a$  if  no  other  toere  pre$ent.  No  one,  perhaps,  will 
pretend  to  say,  on  this  account,  that  Dalton's  law  itself  needs  a 
correction.  ''  He  adds  moreover  "  (Lament  says)  '^  that,  if  one  or 
other  atmosphere  were  suddenly  withdrawn,  this  would  have  not 
the  slightest  e&ct  upon  the  distribution  and  diffusion  of  the 
rest"  * — ^^  the  rest  would  not  at  all  be  affected  by  the  circum- 
stance,'  either  in  their  density  or  situation"];.  This,  like  the 
former  statement,  is  certainly  not  literally  correct.  It  is  obvious 
(and  I  suppose  every  one  at  all  acquainted  with  such  matters  must 
be  aware  of  the  fact)  that  the  vapour  in  the  atmosphere  never  can 
be  equally  distributed  over  the  earth ;  and  I  do  not  understand 
that  Professor  Lament  supposes  Dalton  to  have  been  ignorant  of 
the  many  hindrances  (which  are  well  described  in  his  last  paper) 
to  a  normal  relation  being  ever  actually  reached.  The  vapour 
never  being  in  equilibrium,  is  habitually  moving  in  fevour  of 
equilibrium;  and  it  is  quite  clear  that  the  vapour  cannot  thua 
move  without  dragging  the  other  atmospheric  constituents  along 
with  it  (  therefore  if  the  vapour  were  withdrawn  from  the  atmo* 
sphere,  one  peculiar  and  powerful  agent  in  disturbing  the  uniform 
distribution  of  the  rest  would  be  removed ;  but  this  does  not  show 

♦  Proo.  Meteor.  Soc  toL  u.  p.  266.  t  See  Number  6  of  •  Proceeding^' 

t  Proc.  Meteor.  Soc.  toI.  ii  p.  266,  foot  note. 
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that  tlie  law  itself  needs  a  correction.  It  is  also  a  fact  tihat 
Dalton's  law  does  not  serve  for  ascertaining  the  amount  of  yapour 
contained  in  a  yertical  column  of  atmosphere.  The  error  has 
been  committed  (whether  by  Dalton  or  not  is  of  secondary  im- 
portance) of  assuming  that  the  yapour  must  be  distributed  in  a 
column  of  atmosphere  in  strict  accordance  with  Dalton's  law  of 
equal  diffusion.  The  law  (good  as  it  is  as  a  law)  does  not  express 
the  actual  distribution  of  yapour  in  the  atmosphere,  either  in  a 
horizontal  or  a  yertical  direction. 

Perhaps  none  of  the  laws  of  nature,  as  we  enact  them^  are  really 
sound  laws ;  that  is  to  say,  they  are  all  liable  to  be  superseded 
by  some  other  law,  known  or  unknown  to  us.  But  independently 
of  disturbing  causes,  the  normal  permanent  condition  of  elastic 
fluids  is  that  of  independent  and  equal  diffusion  and  independent 
pressure ;  whilst  not  in  this  state,  they  progressiyely  approach  to 
it ;  and  haying  once  attained  it,  they  then  remain  in  that  state, 
in  opposition  to  the  law  of  gravity,  unless  some  change  take  place 
in  the  external  influences. 

Professor  Lament  has  not  proved  the  non-independence  of  the 
pressure  of  vapour  when  mixed  with  other  elastic  fluids.  His 
theory  on  this  point  may  be  sound,  and  doubtless  it  is  interesting, 
but  it  is  not  proved  by  any  experiment  to  be  sound :  if  it  be  sound, 
it  does  not  appear  to  invalidate  Dslton's  law  in  this  particular. 

He  has  not  proved  the  non-independence  of  the  pressures  of  the 
permanent  gases  when  mixed,  though  doubtless  he  has  proved 
it  in  the  unmixed  state. 

He  has  not  established  any  ground  for  doubting  the  truth  of 
Dalton*8  law  of  equal  and  miftual  diffusion,  though  no  doubt 
the  working  of  this  law  is  subject  to  very  material  hindrances  in 
the  atmosphere. 

The  application  of  Dalton's  law  of  diffiision  to  the  constitution 
of  the  atmosphere  in  different  regions  has  always  been  known  to 
be  inadmissible. 

The  application  of  Dalton's  law  of  diffusion  to  the  constitution 
of  the  atmosphere  at  different  heights  in  the  same  vertical  column 
is  cleiu'ly  an  error. 

The  application  of  Dalton's  law  of  independent  pressure  to  a 
column  of  atmosphere  in  which  equability  of  diffusion  does  not 
exist  is  clearly  an  error. 


m 


:» 


Mar.]    CUMING — ^w£atheb  of  eubope  roa  jakuaet  1866.     379 


LXXXVI.  On  the  General  Weather  of  Europe  during  the  Month 
of  Jam,uary  1865.    By  A.  J.  Cumin o,  Esq.,  Librarian. 

The  following  description  of  the  general  European  weather  for 
January  1865,  is  compiled  principally  from  the  *  Paris  Intema- 
5  tional  Bulletins,'  but  partly  also  from  the  **  Daily  Meteorological 

t  Beport "  published  in  *  The  Times.' 

The  ciures  of  the  barometer  and  thermometer,  and  direction 
^  of  the  prevailing  wind  for  each  day  of  the  month,  exhibited  at 

i  the  last  Meeting,  were  derived  from  the  mean  of  observations  at 

:^  selected  places,  in  England,  France,  Italy,  and  Bussia,  these 

1.:  countries  being  assumed  to  represent  the  four  great  divisions  of 

>;  the  Continent.      On  examining  these  curves  we  find  that  on 

i,  the  1st  the  barometrical  readings  over  Europe  were  pretty  uni- 

^  form.     On  the  8rd,  a  fall  of  0*39  in.  was  experienced  in  France, 

caused  apparently  by  a  strong  N.W.  wind,  the  effects  of  which 
were  partly  felt  in  England.     From  this  day  the  pressure  rapidly 
increased  over  the  whole  of  Europe  with  the  exception  of  Eussia, 
J  where,  on  the  4th,  it  began  to  diminish,  from  the  effects,  appa- 

•^  rently,  of  a  severe  storm  from  the  west.  The  centre  of  this  storm, 

^  which  was  only  felt  in  Northern  Europe,  passed  somewhat  to  the 

N.  of  Haparanda,  the  reading  there  on  the  5th  being  28*74  in., 
■  wind  W.,  strong,  changing  to  S.  on  the  6th,  reading  28*80  in.  At  St. 

Petersburgh,  on  the  6th,  the  .wind  was  S.W.,  strong,  reading 
29'41in.,  and  on  the  6th  S.,  light.  From  this  time  the  pressure 
increased  gradually  in  Bussia,  diminishing  on  the  11th,  and  again 
on  the  15th,  when  the  effects  of  the  severe  storm  raging  in  Eng- 
land at  that  period  were  slightly  felt*.  It  again  increased,  di- 
minished gradually  from  the  19th  to  the  22nd,  and  then  increased 
rapidly,  attaining  the  maximum  of  the  month  on  the  25th,  the 
reading  being  301 3  in.  From  this  point  the  pressure  diminished 
continuously,  with  only  one  exception,  to  the  end  of  the  month, 
l)6ing  on  the  81st  29*54  in.  . 

In  England  and  France  the  barometrical  maximum  was  attained 
on  the  same  day,  the  7th ;  the  centre  of  pressure  was  situated  in 
the  south-east  of  France,  the  maximum  reading  being  3059  in. 
iProm  this  time,  both  in  England  and  France,  it  diminished,  at  first 
gradually,  till  the  11th,  when  in  England  it  decreased  to  28'99  in. 
on  the  12th,  and  to  28*46  in.  on  the  14th,  this  day  being  the  crisis 

*  The  Scandinavian  Bange  brea^g  ita  force  and  arresting  ita  further 
progrofls. 
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of  the  Btorm  then  raging.  It  increased  rapidly  on  the  15th,  de- 
creased a  little  on  the  16th,  and  then  increased  steadily  till  the 
23rd,  when  it  began  to  decrease,  being  on  the  27th  29*29  in. ;  it 
increased  again  on  the  29th  to  29*92  in.,  and  then  decreased  to 
29*25  in.,  in  consequence  of  a  severe  storm  approaching  the  North 
of  Europe. 

In  Prance  on  the  13th  the  pressure  decreased  rapidly,  remained 
stationary  on  the  14th,  and  decreased  on  the  17th  to  29*26  in. 
On  this  day  the  readings  in  England,  France,  and  Italy  were  nearly 
identical,  being  in  Enghmd  29*27  in..  Prance  29*26  in.,  Italy 
29*25  in.  From  this  day  (17th)  the  English  and  French  presanres 
continue  nearly  uniform  to  the  end  of  the  month ;  on  the  21st  and 
27th  they  are  precisely  the  same,  viz.  29*64  in.  and  29*29  in. 

The  atmospheric  pressure  in  Italy  varied  less,  apparently,  than 
in  any  other  country.  The  maximum  was  attained  on  the  6th  and 
8th  (80*27  in.),  and  the  minimum  on  the  I7th.  On  the  7th  it 
decreased  0*85  in.,  apparently  from  a  strong  N.W.  wind  which 
blew  over  Marseilles.  The  pressure  gradually  decreased  to  the 
17th,  and  as  gradually  increased  to  the  20th,  and  then  remained 
nearly  uniform  to  the  end  of  the  month,  the  extreme  readings 
during  eleven  days  showing  a  range  of  only  0*25  in. 

Temperature, 

From  the  Ist  to  the  8th,  while  the  pressure  was  increasing  in  ths 
West  of  Europe,  the  temperatuiip  ranged  between  80^  and  40*, 
Prom  the  8th  to  the  16th,  during  the  passage  of  the  great  storm, 
the  temperature  experienced  a  rise  of  about  10^.  From  the  16th 
to  the  2^rd  it  again  fell,  with  checks  on  the  19th  in  England,  and 
the  21st  in  Prance,  until  on  the  23rd  the  temperature  over  Europe 
was  nearly  uniform.  From  this  time  a  great  divergence  took  place ; 
K^.E.  winds  blew  over  England  and  Bussia,  and  lowered  the  tem- 
perature in  both  countries,  in  the  latter  to  4^  on  the  80th ;  while 
in  France  and  South  Europe  S.  and  S.  W.  winds  prevailed,  causing 
an  increase  of  temperature,  rising  to  48^  on  the  26th.  Strong  N. 
winds  then  .came  on,  and  the  temperature  fell  in  France  to  80^ 
on  the  29th. 

The  changes  in  the  Bussian  temperature  were  most  marked* 
Commencing  at  23^  on  the  Ist,  it  fell  to  6°  on  the  8rd,  then  rose 
to  83^  on  the  6th,  which  was  also  the  day  of  minimum  pressure. 
From  the  Idth  to  the  2drd  it  maintained  a  more  miiform  height; 
but  on  the  latter  day  strong  N.E.  and  E,  winds  began  to  sink  it^ 
to  7^  on  the  26th9  and  4''  on  the  30th. 


Mar.]    iCABxra— KOTSB  ov  ths  olixa.ti  ov  sovthlajtd.       881 

Wind. 

In  the  earlier  part  of  the  month,  to  the  12th,  the  wind  waa  gene- 
rally light  and  variable  oyer  Europe,  but  strong  in  places.     On  the 
11th,  on  the  west  coast  of  France  and  Spain  it  was  light  from  S.E., 
"  and  on  the  north  firom  S.W.,  and  generally  along  the  coast.    The 

first  effect  of  the  storm  on  the  12th  was  to  increase  the  force  of  the 
^  wind  without  changing  its  direction ;  but  on  the  13th,  on  the  west 

coast  it  changed  to  W.,  and  greatly  decreased  in  force,  while  on  the 
f  north  coast  there  was  change  in  direction  to  N.W.,  but  increased 

*•  force.     On  the  14fth  the  storm  raged  with  great  violence  from  the 

^  W.  in  France  and  up  the  English  Channel.   On  the  16th  it  began 

^'  to  moderate  in  the  west  and  north-west  parts  of  Europe,  and  at  the 

same  time  to  affect  the  countries  further  inland :  thus,  on  the 
'  17th,  at  Marseilles  it  blew  with  great  force  from  the  W. 

^  On  the  27th  a  severe  snow-storm  occurred  in  England,  the  centre 

of  which  passed  nearly  over  London,  where  on  the  26th  the  wind 
»^  was  E.,  on  the  27th  K,  and  on  the  28th  N.W. ;  while  at  Brest 

t  on  the  26th  it  was  S.W.,  on  the  27th  N.N.W.,  and  on  the  28th 

^  N.W. 

^  On  the  30th  and  31st  a  severe  storm  was  approaching  the 

North  of  Europe,  the  minimum  pressure  occurring  on  the  1st  of 
February, 


LXXXYn.  Notet&n  the  Clmate  of  Southland.  ByCHABLXsSoua 
MxBTESf  Esq.,  of  the  Observatory,  Martendale,  Eoyal  Bush, 
New  Zealand, 

No.  I. 

Ik  oommencing  to  transmit  regularly  my  meteorological  observa- 
tians  in  this  part  of  New  Zealand,  it  appears  desirable  that  I 
ahould  make  a  few  preliminary  remarks  on  the  climate  whose 
phenomena  I  am  about  to  record.  Since  the  discovery  of  the 
Lake  Wakatip  Gold-fields,  so  much  attention  has  been  directed 
to  the  Province  of  Southland,  that  it  is  unneoessary  for  me  to  de« 
scribe  its  geographical  position,  geological  formation,  or  natural 
feature!,  aad  I  need  merely  observe  that  it  is  situated  at  the  eX" 
treme  south  of  the  Middle  Island  of  New  Zealand,  sheltered 
firom  S.  to  S.W.  by  the  lofty  mbuntaina  of  Stewart's  Island,  W. 
Tonnd  by  N.  to  N,E.  by  the  Aparima,  Takihino,  Eyi-e^  and 
fiokmuu  Mountaiiia*  »d  exposed  only  to  %h»  dm«t  &  aod  W. 
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winds  which  blow  across  the  Ghreat  Southern  Ocean.  Althougli 
its  highest  S.  latitude  is  about  46^°,  the  Province  of  SouthlAnd  is 
ahnost  isothermal  with  the  county  of  Devonshire,  the  heak  of 
summer  and  the  cold  of  winter  being  alike  tempered  by  the  vast 
expanse  of  ocean  which  bounds  it  on  three  sides ;  and  the  obserra- 
tions  of  about  six  years  lead  me  to  consider  the  chief  difference 
between  the  respective  climates  of  the  county  and  the  province  as 
lying  in  the  greater  dryness  of  the  latter. 

The  first  point  of  interest  I  have  to  notice  in  treating  of  the 
climate  generally,  is  the  remarkable  example  it  affords  of  a  rule  I 
have  long  suspected  to  exist,  and  which  the  experience  of  each 
successive  year  seems  more  fully  to  establish. 

Comparing  the  meteorological  records  of  the  temperate  zone 
in  the  two  hemispheres,  I  was  struck  with  the  fact  that  the  meteo- 
rological characteristics  of  each  season  in  the  northern  hemisphere 
were  invariabhf  reproduced,  in  the  following  year,  at  all  places  similar 
in  geographical  and  isothermal  position  and  natural  features  in  the 
southern  hemisphere.  The  question  naturally  arises,  '*  Is  this  mere 
coincidence  ?  "  That,  of  course,  I  cannot  answer  decisively,  but 
my  impressions  are  in  the  negative.  I  will  not  enlarge  on  the 
advantage  of  satisfactorily  proving  the  existence  of  this  useful 
rule,  but  will  proceed  to  note  the  most  striking  evidence  which 
has  come  under  mj  personal  observation  during  the  last  fourteen 
years. 

In  the  year  1852  rain  fell  to  an  unprecedented  amount  in 
almost  every  part  of  Great  Britain,  in  some  places  being  more 
than  double  the  annual  average.  Similar  was  the  weather  in  New 
Zealand  in  the  following  year,  the  rain-fall,  at  other  times 
averaging  24  inches,  being  then  51  inches.  The  summers  of  1857, 
1858,  and  1859  were  in  England  remarkable  for  heat  and  drought. 
At  Leytonstone,  Essex,  I  several  times  registered  a  temperature 
of  92^,  and  once  98°  in  the  shade.  In  the  autumn  of  the  same 
year  I  left  for  New  Zealand,  and  at  this  place,  in  1858,1859,  and 
1860,  experienced  summers  equally  remarkable  with  those  men- 
tioned above  for  extreme  heat  and  absence  of  rain.  Next  we 
come  to  the  three  singularly  wet,  cold,  and  Stormy  summers  of 
1860,  1861,  and  1862  in  England,  and  1861, 1862,  and  1868  in 
New  Zealand — seasons  in  each  hemisphere  so  peculiar,  that,  with 
one  exception,  they  form,  perhaps,  the  most  forcible  evidence  in 
Bupport  of  my  theory.  Even  the  late  summer  snow  and  frost  of 
1860  had  its  representative  here  in  a  wonderful  snow-storm  and 
firost  in  the  summer  of  1861.    To  the  **  exception  "  mentioned 
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above  I  now  proceed.  One  great  point  of  difference  between  the 
two  climates  I  omitted  to  notice,  yiz.  the  greater  mildness  of  the 
Southland  winters,  snow  rarely  lying  on  the  ground  three  days, 
or  the  thermometer  failing  below  20°  Fahrenheit.  Under  these 
circumstances  I  looked  forward  with  much  interest  to  the  effect 
^  the  severe  frost  of  January  1861  would  have  on  the  winter  of 

1862  in  Southland,  especially  as  I  had  the  temerity  to  prognosti- 
cate that  a  similar  one  would  be  experienced.  However,  my 
theory  was  most  fully  verified  by  an  extraordinary  snow-storm, 
followed  by  an  equally  extraordinary  &ost,  the  snow  lying  on  the 
ground  for  three  weeka,  the  thermometer  falling  below  20^  on 
fourteen  successive  days,  and  once  being  as  low  as  9°  at  4  feet,  and 
i^  on  the  grass.  Thus  each  peculiar  season  in  England  has  had 
its  representative  here  in  the  next  year,  viz.  the  wet  and  cold 
years  1852, 1860, 1861,  and  1862  ;  the  hot  and  dry  1857, 1868, 
^^  and  1859 ;  the  summer  of  1860  and  1861,  and  the  great  frost 

*  about  Christmas  1860.     Such  is  the  result  of  my  own  observa- 

''  tions  briefly  sketched ;  unfortunately  my  distance  jfrom  England 

^  precludes  my  carrying  my  investigations  to  the  extent  I  should 

wish,  and  my  six  years'  exile  has  prevented  my  keeping  pace  with 
^"  the  literature  of  the  day,  so  that  I  am  reaJly  not  even  aware 

'^  whether  I  be  the  first  to  propound  the  above  theory,  or  whether 

^'  anyone  has  anticipated  me.    In  either  case  I  am  most  desirous 

-'  of  obtaining,  and  shall  thankfully  receive,  any  information  which 

may  throw  light  on  the  subject,  as  a  foreknowledge  of  any  re- 
markable season  would  be  very  valuable  to  every  colonist.    Also 
^*  I  should  wish  to  know  the  reasoM  (or  rather  causes)  assigned  by 

^  men  of  scientific  knowledge  and  standing,  such  as  compose  the  Bri- 

^  tish  Meteorological  Society,  for  this  curious  rule  (I  do  not  admit 

it  to  be  a  coincidence).    My  own  ideas  are  hardly  worth  commu- 
-  nicating,  as  they  are  founded  on  mere  hypothesis,  whose  correct- 

ness there  has  not  yet  been  time  to  prove. 
9  (I  trust  the  '*  case  "  I  have  endeavoured  to  state  will  receive 

^  consideration  in  all  its  bearings,  and  that  the  theory  may  be  either 

>  satis£EM;torily  confirmed  or  fully  disproved:  I  shall  be  glad  to 

'  receive  a  letter  on  the  subject.     The  departure  of  the  mail  com- 

i  pels  me  to  postpone  further  remarks  on  the  climate  in  general, 

and  on  the  cyclones  and  earthquakes  so  frequent  during  the  last 
two  years,  also  on  the  Aurora  Australis,  and  other  magnetic  phe- 
nomena^ to  another  opportunity.) 
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No.  n. 

The  chief  points  of  interest  in  treating  of  this  cKmate  are,— let, 
its  great  similarity  to  that  of  the  South  of  England ;  and  2ndly, 
the  apparent  connexion  between  the  northern  and  southern 
hemispheres  by  some  atmospheric  tide,  as  exemplified  in  the 
*'  succession  of  seasons  "  described  in  my  last.  The  comparisoii 
of  meteorological  observations  in  places  so  much  alike  in  situation 
in  their  respective  hemispheres  can  hardly  fail  to  produce  import- 
ant results.  I  must  not,  however,  omit  to  notice  one  great  dif- 
ference in  geographical  position  between  the  "Britain  of  the 
North  *'  and  the  "  Britain  of  the  South,*'  viz.  that  the  forma 
stands  in  the  centre  of  a  hemisphere  of  land,  the  latter  of  sea—i^ 
fact  accounting  for  the  greater  mildness,  both  in  summer  and 
winter,  of  the  latter.  Its  peculiar  featiires  are  few,  and  will  he 
best  understood  by  a  brief  sketch  of  the  seasons  in  rotation.  The 
state  of  the  weather  is,  of  course,  chiefly  determined  by  the  di- 
rection of  the  wind.  It  may  be  divided  into  two  great  divisions 
— ^the  N.W.  wind,  fine,  but  preparing  to  rain,  and  W.,  when  it 
is  wet  at  first,  but  gradually  clears ;  the  wind  during  three-fourths 
of  the  year  blows  between  these  two  points.  But  settled  weather 
is  rarely  experienced  during  their  continuance;  a  drought  in 
summer  or  a  long  frost  in  winter  requires,  the  former  a  S.E. 
wind,  the  latter  an  easterly  wind,  and  no  really  settled  weather 
(whether  hot  and  dry  in  summer,  or  dry  and  frosty  in  winter) 
occurs  except  with  the  wind  in  one  or  other  of  these  two  points. 
Prom  N.,  N.E.,  S.,  or  S.W.,  the  wind  hardly  ever  blowis.  The 
great  peculiarity  of  this  climate  is  the  N.W.  wind,  which  I  have 
partially  described  in  a  former  letter.  Taking  its  rise  in  the  arid 
sandy  plains  of  Central  and  Northern  Australia^  it  crosses  the  S.E. 
part  of  that  continent  as  the  dreaded  "  hot  wind  " — ^a  fi^r  more 
formidable  affair  than  the  European  "  sirocco.'*  Intensely  dry  and 
warm,  on  reaching  the  Pacific  Ocean,  it  instantly  absorbs  water 
with  great  rapidity,  and  on  arriving  at  the  western  shores  of  New 
Zealand  is  completely  saturated.  Coming  in  contact  with  the 
Southern  Alps  (a  lofty  mountain-chain  covered  with  perpetual 
snow),  the  moisture  is  precipitated  in  deluges  of  rain  which  cause 
that  part  of  the  Middle  Island  to  be  almost  uninhabitable.  De« 
prived  of  its  humidity,  but  retaining  its  high  temperature,  greatly 
modified,  of  course,  by  its  passage  over  the  Pacific,  the  **  North- 
western "  crosses  the  southern  parts  of  New  Zealand  as  a  hot 
dry  wind.  When  light,  its  high  temperature  is  not  so  perceptible, 
as  it  is  then  probably  of  more  local  origin,  but  when  stronger  than 
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''modente,"  and  especially  when  blowing  a  gale»  the  heat  and 
diyneaa  are  intense,  the  thermometer  aometimeB  rising  to  05°  in 
the  shade,  and  the  relatiyehnmiditj  decreasing  to  86.  The  appear- 
ance of  the  sky  and  donds  is  most  extraordinary,  and  unlike  any- 
thing ever  seen  in  England^  When  the  North-western  has  blown 
itself  oiit,  it  shifts  to  W.N.W.,  with  light  wind  and  rain ;  then 
suddenly  comes  a  sqnall  from  S.W.  settling  into  a  westerly  wind. 
The  westerly  gales  are  generally  accompanied  by  squalls  of  rain, 
hail,  or  sleet,  with  6-minute  intervals  of  brilliant  weather.  They 
are  also  attended  with  much  thunder  and  lightning  in  the  tvinier 
-"-mmmer  thunder-storms  (like  those  of  England)  being  rare.  The 
Easterly  is  a  winter  wind,  with  cloudless  sky  and  hard  frost ;  the 
8  J3.  a  summer  wind,  with  drought  and  heat :  and  these  two  winds 
sometimes  blow  for  weeks  together  in  their  respective  seasons, 
generally  winding  up  with  a  North-western  followed  by  a  westerly 
gale  with  the  usual  accompaniments.  Occasionally  a  twenty-four 
hours'  £ei]1  of  rain  or  snow  occurs  fit>m  S.E.,^  but  very  seldom. 
Gales  from  E.  or  S.E.  are  rare.  Another  curious  feature  in  this 
dimate  is  the  invariably  highly  electrical  character  of  the  wind 
when  from  jBt./SLJ?.  or  W.N.W,  No  regular  thunder-storms  (as 
^''  distinguished  from  the  squalls  accompanjring  a  gale)  ever  take 

t  •  place  except  with  one  of  these  winds ;  and  whenever  the  wind  is  in 

'-  either  point,  some  discharge  of  electricity  is  certain  to  take  place. 

;:  They  are,  in  fact,  wholly  eccentric  and  apparently  capricious  in 

their  nature,  and  are,  in  spite  of  their  comparatively  rare  occur- 
^  rence,  almost  as  important  as  the  N.W.  wind  in  their  influence  on 

V  the  weather,  and  quite  as  curious  and  interesting  a  subject  for 

'<  study  and  investigation.  I  proceed  to  describe  the  rules  which  ap- 

r  pear  to  usually  govern  the  rotation  of  the  seasons  and  the  cause 

\i  of  the  weather. 

:'  Spring  commences  about  the  middle  of  August,  with  strong 

■C  gales,  and  squally,  unsettled  weather,  which  continues,  more  or 

1.*  less,  till  the  end  of  September,  when  the  equinoctial  gales  occur. 

i?  On  their  termination  summer  begins,  and  lasts  till  the  gales  at 

>  the  autumnal  equinox.  The  summer  is  more  properly  divided  into 

■^  two  seasons — the  "  diy  season  '*  (continiidng  to  the  solstice,  with 

?  its  accompanying  gales),  and  the  "  hot  season,"  from  that  time  till 

V  the  equinoctial  gales  at  the  end  of  March,  which  usher  in  the 

^wet  season"  or  autumn  (spring  being  the  "stormy  season"): 

i  heavy  rains  and  high  wind  are  then  the  rule  until  the  winter  or  "  cold 

season,"  constituted  by  June,  July,  and  part  of  August.  To  these 

generaJ  rules  there  are,  of  course^  numerous  exceptions,  the  dry 
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and  wet  eeasonB,  &c.  ohangmg  places  and  Tisiting  all  parts  of  tiie 
year  with  tlie  utmost  impartiality ;  and,  speaking  from  experience, 
I  should  be  disposed  to  remark  that  those  who  stigmatize  as 
*^  changeable "  the  English  climate,  can  certainly  neyer  haye 
realized  in  its  fullest  sense  (as  exemplified  by  the  New  Zealand 
climate)  the  truth  of  the  proverb,  *^  Variety  is  charming."  It  is 
a  singular  circumstance  that  the  average  of  six  years  gives  each 
month  very  nearly  the  same  rain-fall,  viz.  about  8  inches.  January 
varies  from  O'Sl  inch  to  5*52  inches ;  February,  from  0*82  inch  to 
6' 14  inches ;  March,  from  2'4i2  to  5 '45  inches ;  April,  from  0*40 
inch  to  6*05  inches ;  May,  from  0*01  inch  (chiefly  dew  and  fog) 
to  9-92  inches;  June,  1-09  to  8-76  inches;  July,  0*21  to  8'41 
inches;  August,  1*79  to  8*92  inches;  September,  0*19  to  4*35 
inches ;  October,  from  0*47  to  5*29  inches ;  November,  0*62  to 
4*44  inches ;  December,  0*28  to  7*61  inches.  It  falls  on  days 
varying  from  2  to  20  in  January ;  4  to  19  in  February ;  5  to  21 
in  March ;  1  to  22  in  April ;  0  to  27  in  May ;  3  to  25  in  June; 
4  to  24  in  July;  5  to  17  in  August;  1  to  15  in  September;  3 to 
85  in  October ;  3  to  20  in  November ;  1  to  27  in  December.  All 
this  variety  is  within  my  six  years'  experience,  and  speaks  more  as 
to  the  nature  of  the  climate  than  anything  else  I  could  say.  Its 
principal  feature  is  its  uncertainly  and  changeableness ;  still,  in 
spite  of  all  objections,  there  is  probably  not  a  more  salubrioiis 
climate  on  the  face  of  the  earth:  the  children  are  especiallf 
healthy ;  and  I  believe  the  percentage  of  deaths  is  smaller  than 
that  of  any  other  British  Colony. 


LXXXYIII.  Meieoroh^ieal  Jlietory  of  Southland. 
By  C.  E.  Mabtek,  Esq. 

(The  following  history  of  the  weather  during  the  last  six  years 
will  give  a  better  idea  of  this  climate  than  any  description,  and 
will  also  serve  as  a  standard  of  comparison  with  my  fixture  obser- 
vations, saving  me  the  trouble  of  writing  them  in  full  each  month. 
I  should  wish  them  to  be  preserved,  that  in  the  event  of  any 
accident  to  my  papers  here,  I  might  not  wholly  lose  the  result  of 
six  years'  labour.) 
The  winter  of  1858*  was  remarkably  fine,  with  rather  a  mild 

*  In  June  and  July  1858  there  are  seyeral  days  misaed,  as  I  exclude  tbeoi 
from  my  regular  Tables.  For  a  similar  reason  the  barometrical  readings  are  not 
recorded  till  18G3|  as  also  the  hygrometer.— C.  B.  M. 
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temperature  and  light  winds,  which  blew  almost  uninterraptedly 
from  the  eastward.  The  spring  did  not  begin  till  the  middle  of 
September^  when  the  equinoctial  gales  set  in,  and  continued  till 
the  dose  of  the  month.  Their  Tiolence  was  often  yery  great, 
particukrlj  on  the  20th,  27th,  and  28th  from  W.N. W.  to  W.S. W., 
and  on  the  23rd,  24rth,  and  29th  from  N.  to  N.W.  One  of  the 
squalls  on  the  28th  was  veiy  remariuble ;  it  was  accompanied  by 
repeated  flashes  of  intensely  vivid  lightning  right  overhead,  with 
tremendous  thunder ;  hail  fell  to  the  depth  of  2  inches,  the  stones 
being  i  inch  in  diameter:  it  lasted  about  twenty  minutes.  Fine 
weather  then  prevailed,  without  any  excessive  heat,  till  December. 
An  extraordinary  full  of  rain  (3*12  inches)  occurred  on  the  22nd 
of  October.  The  mean  temperature  of  the  first  week  in  December 
was  74P'd,  and  of  the  third  week  no  less  than  76P,  the  thermo- 
meter frequently  rising  above  90°  in  the  shade.  The  2l8t  was  the 
hottest  day  I  have  ever  recorded ;  the  mercury  stood  at  98°  in  the 
shade,  and  remained  above  90^  for  six  hours ;  the  maximum  in 
sunshine  was  130°.  Hot  dry  weather  continued  to  the  end  of 
March  1859.  Heavy  thunderstorms  took  place  on  the  2l8t  of 
January  and  on  the  7th  of  February ;  a  solar  halo  on  the  24ith  of 
January;  and  on  the  evening  of  the  7th  of  March  a  violent 
thunderstorm,  remarkable  for  the  variety  of  form  and  colour  dis- 
played by  the  lightning,  of  which  250  flashes  were  counted  in  an 
hour.  That  in  the  N.W.  was  red  or  rose-coloured,  in  the  S.W. 
brilliant  yellow,  and  in  the  S.E.  blue.  Both  ''brush"  and ''  chain  " 
lightning  were  seen,  and  one  magnificent  discharge  of  globular 
lightning,  deep  crimson  in  colour,  followed  by  a  report  like  that  of 
a  cannon :  there  was  but  little  rain.  From  the  autumnal  equinox 
to  the  middle  of  May  there  was  a  continuance  of  wet  and  stormy 
weather,  including  a  severe  gale  from  the  W.  on  the  17th  of  April. 
The  latter  half  of  May  was  fine  and  dry :  a  lunar  rainbow  and 
several  yellow  meteors  were  visible  on  the  20th.  June  was  mild, 
but  showery:  a  heavy  fiall  of  snow  (3  inches)  occurred.  During 
July  and  August  the  weather  was  magnificent  in  the  extreme : 
only  "21  inch  fell  in  July,  and  only  *09  inch  in  the  first  three  weeks 
of  August.  A  severe  frost  took  place  in  July,  the  minimum, 
readings  of  the  coldest  days  being  respectively  17°,  15°,  12°,  18°, 
and  14°;  a  heavy  snowstorm  from  S.E.  on  the  29th  of  August, 
when  the  **  spring  gales  "  came  on,  and  ended  on  the  4th  of  Sep- 
tember ;  and  from  that  time  there  was  extreme  drought  and  great 
heat  till  the  26th  of  January  1860.  Splendid  aurore  australes 
were  visible  on  the  2nd  of  September  and  on  the  18th  of  October. 
During  ten  days  in  October  a  succession  of  furious  hurricanes 
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firom  N.W,  were  experienced^  wUch  caused  greet  damage  o?« 
the  country.    There  waa  also  a  heayy  westerly  gale  on  the  25th 
of  December.    Violent  N.W.  gales  also  ocounred  on  three  days 
.in  January,  on  the  20^1  of  which  month  2  inches  of  nan  M 
4n  nine  hours..   Dry  brilliant  weather  was  then  experienced  tQl 
May :  galea  blew  from  the  W.  on  the  27th,  28th,  and  29ih  of  ¥e^ 
bruary,  and  from  the  N.W.  on  the  2dth  of  March.  Bain  only  ftU 
on  one  day  in  April ;  a  alight  aurora  was  yisible  on  the  ISth. 
Torrents  of  rain  fell  during  May ;  on  the  7th,  8*17  inches  were 
registered.  A  terrific  W.N.W.  gale  took  place  on  the  14th.  June 
.was  fine  and  dry ;  a  severe  finest  occurred— minimum  reading  14^; 
an  aurora  risible  on  the  SOth.    July  very  mild,  but  exoessiyely 
wet;  aS.E.gale,withBnow,  onthe22^and28rd.  In  August  the 
bad  weather  reached  its  climax :  during  seventeen  days  there  were 
constant  storms  from  the  westward,  with  imprecedented  quantities 
of  rain  and  snow;  the  latter  on  seven  days ;  thunder  on  ten  days; 
auror»  australes  on  three  days ;  aodiacal  light  very  dear :  only 
one  slight  frost  in  the  month.  On  the  21st  of  August  commenced 
the   most   extraordinary  drought  on  record  in   this  countiy. 
During  the  six  months  ending  February  28, 1861,  only  8*47  incbeB 
of  rain  fell.    The  heat  was  also  very  great  from  first  to  last,  sod 
the  aurora  austnJis  often  visible.    On  the  8rd  of  October  tiie 
thermometer  stood  at  81°  in  the  shade ;  in  the  evening  the  tempe- 
rature was  still  very  high,  and  light  rain  fi^ll,  ehangiiig  suddenly  to 
heavy  mow,  which,  at  10  p.m.,  lay  4  inches  deep — ^the  heaviest  fall 
we  have  had.    From  the  5th  of  October  to  the  14th  of  November 
no  rain  was  registered.    On  that  day  there  was  a  severe  thunde^ 
storm;  lightning  very  ririd  overhead,  and  rain  tremendous^ 
1*02  inch  in  an  hour.    As  will  be  seen  by  reference  to  the  Tables, 
the  heat  waa  intense :  the  maxima  of  the  18th,  14th,  and  15th  of 
December  were  90°,  98°,  and  95°  respectively.  A  furious  hurricane 
from  E.  to  S.E.  occurred  on  the  20th  of  December,  and  very  severe 
gales  from  N.W.  on  the  6th,  and  W.  on  the  16th,  I7th,  and  26th. 
.During  the  seventeen  days  between  the  20th  of  January  and  the 
8th  of  February,  1861,  the  heat  waa  most  extraordinary,  every 
day  exceeding  80^ ;  and  on  fourteen  days  the  temperature  in  the 
shade  was  above  90°,  the  maximum  being  94° ;  in  the  sunshine 
.the  reading  waa  184°.  A  terrific  gale  occurred  on  the  8rd  and  4th 
-of  March,  with  thunder,  lightning,  and  rain.    Fine,  dry,  warm 
weather  then  succeeded  (maximum  89°)  till  the  22nd  of  April, 
which  is  memorable  for  the  heariest  fall  of  rain  on  record  in  Otago 
.and  Southland,  via.  8*24  inches;  it  waa  attended  by  a  S.E.  gale. 
^From.  that  time^  the  weathev  waa  uninterruptedly  fine  (no  nris 
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faUing  in  May)  to  the  6th  of  June.  May  was  the  driest  month 
I  haye  ever  registered,  though,  curiously  enough,  tiie  wind  was 
almost  constantly  from  the  N.  W.  ^  for  the  first  time  in  three  years 
fogs  were  experienced,  the  last  and  greatest  heing  on  the  26th9 
which  preceded  the  first  instance  on  my  list  of  a  distinctly  marked 
cydone:  Ihaye  traced  it  throughoutNewZealand,and  shall  describe 
it  in  a  special  paper  on  New  Zealand  cyclones.  It  was  during  the 
first  half  perfectly  dry ;  but  the  westerly  half  (beginning  on  the 
5th  of  June)  brought  with  it  a  tremendous  fall  of  rain.  The  re- 
mainder of  the  winter  was  brilliantly  fine  and  very  mild.  The 
ensuing  spring  was  even  drier  than  the  last,  and  the  weather  up 
to  the  end  of  Koyember  was  extremely  warm.  On  one  day  in 
October  the  thermometer  stood  at  29^  at  simrise,  and  at  2  p.k. 
rose  to  88%  giving  the  wonderful  range  of  54^.  At  the  end  of 
Noyember  there  was  a  heavy  snow-storm  (3  inches  deep),  followed 
by  a  severe  frost,  the  mercury  falling  to  20%  The  singularity  of 
this  occurrence  will  be  fetter  understood  when  I  mention  that 
November  is  the  representative  of  the  English  June  (in  tempera- 
ture and  weather) — ^December,  January,  and  Pebruary  repre* 
senting  July,  August,  and  September.  Thus  this  firost  and  snow 
came  at  the  beginning  of  the  "  dog-days."  Then  came  tntr  edition 
of  the  English  summer  of  1860.  Wet  weather  prevailed  con- 
stantly up  to  April,  when  there  was  a  short  interval  fine,  followed 
by  two  months  of  constant  rain,  hail,  snow,  sleet,  wind,  thunder, 
and  lightning.  A  solar  halo  on  November  25 ;  heavy  N.W.  gale 
December  4 ;  thunderstorm  December  15,  another  (very  violent) 
December  25,  when  *75  inch  fell  in  half  an  hour ;  heavy  W.  gale 
next  day ;  another,  February  8  and  9 ;  another  (followed  by  a 
smart  shock  of  earthquake),  June  12 ;  another  on  the  16th  and 
17th,  of  June ;  on  the  5th  of  July  a  heavy  snow-storm  commenced, 
the  severest  frost  ever  known  in  this  country :  according  to  the 
Maories  and  old  whalers,  nothing  has  ever  been  seen  like  it  before 
— at  any  rate  in  the  last  twenty  years.  On  fourteen  consecutive 
days  the  thermometer  was  below  20°,  and  on  the  12th,  18th,  and 
16th  it  decreased  to  10^^  l(f,  and  9''  respectively;  on  the  17th 
to  11^.  Fine  mild  weather  till  the  end  of  September.  Heavy 
^.W.  gales  on  the  25th  of  August  and  22nd  of  September. 
Throughout  the  whole  of  October,  November,  and  December 
there  was  a  continuance  of  fearful  weather ;  hail,  rain,  and  snow, 
in.  torrents,  on  twenty-five  days  in  October,  twenty  in  November, 
and  twenty-seven  in  December.  Violent  W.  gl^es  on  the  8rd, 
5th,  20th,  and  28rd  of  October,  8th,  10th,  and  19th  of  November, 
«xid  7th  of  peoember ;  and  N.W.  on  the  15th  and  18th  of  Novem* 
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ber  and  the  13th  and  24th  of  December.  On  the  night  of  the  24itlL 
the  fury  of  the  hurricane  was  unprecedented ;  it  was  accompanied 
by  intenBely  vivid  lightning  of  a  peculiar  crimson  tint,  wholly 
without  thunder.    January  1863  was  fine  and  warm,  but  windy 
beyond  all  precedent ;  the  gales  from  the  N.W.  on  the  4th  and 
26th,  and  from  the  W.  on  the  6th  and  10th,  were  tremendoiu; 
the  thermometer  rose  to  90®  on  the  26th.    February  was  simikr; 
thermometer  80°  on  the  3rd ;  furious  N.  W.  gales  on  the  2nd  and 
6th.    Thunderstorms  occurred  on  the  2nd,  3rd,  5th,  and  6th  of  • 
December,  the  28th,  29fch,  and  30th  of  January,  and  the  3id 
and  28th  of  February.     The  two  latter,  with  that  of  December  2, 
were  the  most  severe  I  have  seen  in  New  Zealand.    In  thafc  of 
December  2,  nearly  an  inch  of  rain  feU  in  45  minutes :  the  lightning 
was  very  brilliant ;  it  continued  off  and  on  for  several  hours.   That 
on  the  night  of  February  3  lasted  nearly  four  hours ;  the  thunder 
and  lightning  were  terrific.     That  on  the  night  of  the  28th  of 
February  was  preceded  by  a  fine  double  \\mar  rainbow ;  it  lasted 
two  hours,  in  which  time  there  were  nearly  1200  flashes  of  lightning. 
From  that  date  to  the  present,  wet  and  stormy  weather  has  con> 
tinned  without  intermission,  t.  e.  fifteen  months. 

A  heavy  N.W.  gale  on  the  night  of  March  7 ;  another  from 
W.,  March  23rd,  24th,  and  25th ;  and  another  from  N.W.  on 
March  29th.  During  the  first  week  of  April  there  were  nn- 
mistakeable  indications  of  an  approaching  tempest.  On  the  6th 
it  commenced,  and  continued  with  unparalleled  fury  for  nineteen 
days.  It  reached  its  climax  during  the  19th  and  20th,  which 
transcended  anything  in  previous  experience.  The  19th  was  the 
worst ;  the  rain,  hail,  snow,  sleet,  thunder  and  lightning,  vrith  the 
furious  wind,  far  surpassed  anything  ever  approached  in  England. 
Trees  were  torn  up  in  numbers,  houses  unroofed,  and  even  a 
plough  blown  over  in  spite  of  the  small  hold  and  great  resistance 
it  offered  to  the  wind.  At  3.10  p.m.  there  was  a  brilliant  flash 
of  lightning,  instantly  followed  by  a  report  like  a  cannon  and 
then  a  long  continuous  roar.  Three  minutes  afterwards  there 
was  so  awful  a  discharge  of  electric  fluid  right  overhead,  that  the 
houses  appeared  enveloped  in  a  vivid  red  flame ;  precisely  at  the 
same  moment  came  an  appalling  crash  of  thunder,  causing  the 
house  actually  to  crack  and  vibrate  as  if  from  an  earthquake. 
Another  heavy  gale  (W.)  occurred  on  May  2nd  and  3rd ;  a  severe 
frost  (17°)  on  May  11th ;  on  the  31st  the  Tnaximum  was  39® ;  the 
temperature  of  the  two  latter  days  was  no  less  than  VP  below  the 
average  of  five  years.  Another  heavy  westd^ly  gale  on  June  4th 
and  5th;  on  the  evening  of  the  latter  day  it  suddenly  fell  calm, 
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and  at  10.25  p.m.  occurred  the  seyerest  shock  of  earthquake  ever 
experienced  in  the  south.  I  shall  describe  it  fully,  with  the  pecu- 
liar meteorological  features  accompaQjing,  in  a  special  paper.  I 
should  notice  that  the  barometer  remained  about  30  inches,  with- 
out being  affected  either  by  the  earthquake  or  the  gale  and  rain. 
The  earthquake  was  followed  by  a  furious  northerly  gale,  a  fall 
of  2*017  inches  of  rain  in  four  hours  and  a  half,  several  cmious 
fogs,  &c.  A  violent  easterly  gale  on  the  night  of  July  8th,  and 
another  fipom  W.,  N.W.,  and  N.  successively  on  the  10th,  11th, 
and  12th.  Towards  the  end  of  August  the  barometer  rose  steadily 
for  a  considerable  time,  till  it  reached  8024 inches.  The  rise  was 
followed  by  twenty-four  hours'  incessant  heavy  rain  from  E. 
During  the  morning  of  September  8th,  it  blew  a  gale  from  E., 
the  temperature  43°,  humidity  97 ;  at  3  p.m.  it  suddenly  moderated 
and  veered  right  round  to  N.W.,  the  thermometer  rose  20°,  the 
humidity  decreased  to  68,  and  the  barometer  fell  half  an  inch ;  heavy 
rain  followed.  The  last  four  days  in  September  were  intensely 
dry,  the  humidity  once  decreasing  to  89.  Heavy  fall  of  rain  on 
October  14th,  2*008  inches  (E.  wind).  Furious  easterly  gale 
on  October  27th  and  28th,  preceded  by  a  rise  in  barometer.  On 
the  20th  of  November,  the  barometer,  after  being  generally  below 
29  inches  for  weeks,  decreased  to  28-74  inches.  Throughout  the 
whole  week  there  was  continual  thunder  and  lightning,  sudden 
showers  with  clear  sky,  frequent  and  remarkable  fluctuations  in 
reading  of  instruments,  &c.  On  the  20th  of  November  the 
barometer  reached  its  lowest,  28*74  inches ;  and  at  11.80  p.m. 
there  was  a  smart'  shock  of  earthquake.  Violent  gale  from 
"W.N.W.  on  November  28th;  a  thunderstorm  on  the  16th  of 
December.  The  weather  since  December  81st,  1868,  is  de- 
scribed in  my  successive  monthly  reports.  It  has  been  in  the 
last  degree  unfavourable.  Constant  rain  and  wind.  The  month 
just  concluded  (May),  however,  fax  surpasses  anything  in 
precedent  experience.  April  was  more  remarkable  for  a  con- 
tinuous drizzle  than  for  heavy  rain.  The  storm  of  the  29th  was 
peculiar,  from  the  frequent  fluctuations  of  the  instruments.  One 
flash  was  truly  awful,  and  only  approached  by  that  of  the  19th  of 
the  previous  April,  the  thunder  equally  terrible ;  and  the  effect 
on  the  house  was  quite  that  of  an  earthquake.  The  colour  was, 
aa  before,  red.  During  the  week  of  fine  weather  in  the  middle  of 
April,  there  were  dense  night  fogs. 
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Table  showing  MontUy  Meteoiological 

at  Southland, 
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EletnentB  from  September  1868  to  May  1864, 
NewZealaud. 
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Tablb  Bhowing  MoniMy  Meteorological 

at  SoatUandy 
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ElementB  from  September  1858  to  May  1864, 
New  Zealand. 
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LXXXIX.  NaturaUHiHwrg  Nota.     Bj  T.  A.  FusToir,  Eiq., 

Marlborough  College.  In  a  Letter  to  Mr.  Glaibhse. 
SvowBBOPS  were  above  ground  as  early  as  January  18ih,  when  a 
few  were  bo  far  advanced  as  to  have  their  buds  hanging  down ;  but 
the  cold  weather  retarded  them  very  much.  On  the  9th  of  Febrosiy 
they  were  generaiUf  in  bud,  but  not  out.  This  continued  till  the 
20th  of  February,  when  the  warm  weather  rapidly  brought  them 
forward. 

Orocuses, — Bemarkably  late,  only  just  appearing  above  ground 
on  the  20th  of  February.  A  few  yellow  ones  were  in  bud  on  the 
24th. 

Idlac, — On  a  warm  terrace  a  few  green  buds  appeared,  which 
have  since  increased  in  numbers.  ' 

Winter  Aconite  (JSranthis  hyetnalis)  was  in  flower  by  February 
9th. 

Omithogalwn  umbelUUum.  ^     All  just  appearing 

Arum  maculatum,  >        above  ground  on 

Daffodil  {NarcUiua  Fseudo-narcissw).}         February  20th. 

JSlder, — ^Toung  leaves  by  February  24!th. 

Hazel, — Leaf-buds  nearly  bursting.  Male  catkins  nearly  out, 
a  few  quite  so,  February  24th. 

Vihumum  Lantana. — Flower-buds  appearing  February  24th. 

JBUn. — ^Flower-buds  appearing,  February  24th. 

Scilla  hifolia, — ^Above  ground ;  one  flower  out  in  a  warm  spot 
on  February  27th. 

Vegetation  has  been  greatly  delayed  by  the  cold  weather.  This 
time  last  year  crocuses  were  in  full  flower,  some  nearly  over. 

Scarlet  Bibee. — ^Flower-buds  appearing,  February  28tli. 


XC.  Some  JBjfecU  of  tie  Cold  of  January,   ByT.  A.PBXSTOK,EBq., 

of  Marlborough  College.  In  a  Letter  to  Mr.  GilIIBHeb. 
Ok  the  28th  of  January,  Tavemoke  Forest  presented  a  wonderful 
sight.  The  icicles  were  hanging  from  the  trees  in  such  numbers 
;that  almost  every  beech  (of  which  there  are  large  numbers)  and 
birch  was  more  or  less  damaged,  besides  many  hawthorns.  The 
broken  boughs  are  not  yet  (March  8}  all  cleared  away,  though 
;men  have  been  constantly  at  work  ever  since.  Among  the  more 
remarkable  instances  may  be  mentioned  a  beech  Ixee  whieh  was 
split  down  the  whole  way  to  the  roots  (the  trunk  must  have  been 
8  feet  in  circumference) ;  one  half  was  entirely  wrenched  off  and 
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formed  a  regular  aroh  overhead.  A  hawthorn  maj  abo  be  men- 
tioned, which  had  been  aplit  down  to  the  roots,  the  soTeral  parts 
of  the  tree  being  spread  out  in  the  form  of  a  star.  Most  of  the 
birch  trees  had  had  their  tops  entirely  broken  off,  besides  having 
many  large  boughs  either  wholly  or  partially  destroyed ;  a  few 
were  even  left  with  bare  poles.  The  damage  done  to  these  treesi 
of  which  there  were  many  very  fine  specimens,  has  been  very 
great,  and  it  will  be  many  years  before  this  part  of  the  forest  will 
present  its  formerly  beautiful  appearance. 


XCI.  On  the  Storm  iohieh  wag  so  severely  felt  in  the  more  Northern 
Counties  during  the  Night  of  the  6th  of  January,  By  A.  Fosbsb, 
Esq.,  of  Culloden.    In  a  Letter  to  Mr.  G-laibheb. 

The  barometer,  which  had  been  ranging  low  during  the  2nd,  8rd, 
and  4th,  fell  rapidly  after  9  a.h.  on  the  5th ;  and  the  following 
are  some  of  the  principal  oscillations  recorded  from  the  standard 
instrument,  both  before  and  during  the  height  of  this  storm : — 

Barometer  104  feet  above  the  sea,  and  corrected  to  32^  Fahr. 


1865 
Januarys 

91  »9 

»       6 

»  n 
n  if 
9f         n 


9  a.m. 
6f.h. 

2  A.1C. 

4  a.m. 

9'30  a.m. 

6  p.m. 


m. 

29-556 
29*376 
29068 
29073 
29*368 
29-765 


'^  The  weather  during  the  2nd,  8rd,  and  4th  continued  boisterous, 
with  heavy  showers  of  sleet  and  snow,  accompanied  with  lightning. 
On  the  morning  of  the  4th  the  wind  blew  from  the  "W.  to  W.N.W. 
with  a  force  equal  to  16  lbs.  on  the  square  foot.  But  this  was  far 
exceeded  on  the  6th;  for  at  2^,  3^20",  4»»36»,  and  6''10«»  on  the 
morning  of  that  day  the  maximum  forces  recorded  ranged  between 
25  lbs.  and  30  lbs.  on  the  square  foot,  the  direction  of  the  wind 
being  at  the  time  from  W.  to  W.N. W. ;  and  it  is  somewhat  re- 
markable  that  all  the  greatest  forces  of  wind  recorded  in  the 
Culloden  observations  have  been  found  to  occur  during  the  time 
the  wind  is  rapidly  veering  to  the  right,  across  the  W.  to  the 
W.N.W.  points  of  the  compass.  Judging  from  the  various 
a<^\U^  v^eevrei  from  both  Sutherland  and  Caithness,  and  the 
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greater  depression  of  the  barometer  there,  it  may  be  conjecfcoied 
that  the  centre  of  this  storm  passed  over  considerably  to  tbe 
north  of  Inverness." 

'^  This  month  has  been  remarkable  for  a  great  depression  of  the 
barometer,  and  the  lowness  of  its  mean  height.  Snow  fell  on  no 
fewer  than  thirteen  days,  but  to  no  greater  depth  than  from  2  to 
3  inches  on  the  low  ground.  The  frost  in  some  of  the  nights  was 
very  intense ;  and  bums  and  some  rivers  (such  as  the  Nairn)  be- 
came completely  frozen  over.  The  average  temperatures  of  the  Irt 
and  26th  days  were  only  21^*5  and  21^*9  respectively,  and  that  for 
the  whole  month  34°19.  The  years  1847, 1848,  and  1850  were 
all  noted  for  the  coldness  of  January ;  but  the  mean  of  this  month 
in  the  present  year  is  the  lowest  that  has  occurred  since  1841, 
when  it  was  88°-91." 

''  The  aurora  borealis  was  visible  on  no  fewer  than  eight  nights 
during  the  month,  and  on  some  occasions  it  was  very  brilliant  and 
beautifril.  This  was  particularly  the  case  on  the  night  of  the  25th, 
when  its  bright '  streamers '  played  over  the  whole  of  the  northern 
sky,  and  shot  upwards  in  rapid  waves,  like  flashes  of  sheet  light- 
ning, towards  the  zenith,  two  meteors  being  seen  at  the  same  time 
in  the  N.  and  W.N.W.,  and  within  the  limits  of  the  aurora." 

"  There  were  gales  of  wind  on  the  4th,  6th,  and  30th,  that  on 
the  last-mentioned  day  being  accompanied  by  a  severe  storm  of 
snow  and  heavy  drift  in  the  highlands,  blocking  up  roads,  thickly 
covering  over  fields,  and  filling  '^  cuttings  "  on  the  Inverness  and 
Perth  line  of  railway  to  a  depth  of  30  feet." 


XCn.  On  a  Peculiarity  in  a  Oyelone,    By  W.  B.  Bibt,  Esq. 
In  a  Letter  to  Mr.  Glaisheb. 

I  HAVE  received  an  account  of  a  cyclone  in  the  Indian  Ocean,  fit)m 
Captain  Breary,  of  the  ship  ^  York,'  now  lying  in  the  East  India 
Docks,  containing  the  following  passage,  which  may  probably 
interest  you : — 

"  There  was  no  indication  whatever,  beyond  what  the  barometer 
gave,  of  the  storm  coming  on :  no  lightning  was  seen,  no  heavy 
banks  or  lurid  streaks  of  light.  The  wind  gradually  freshened  up 
like  an  ordinary  gale,  with  rain,  until  it  become  all  round  quite 
black.  The  sea  was  regular  but  agitated,  and  rose  up  suddenly 
into  pyramidal  heaps,  and  fell  as  suddenly." 

The  barometer  fell  from  30-10 inches  to  2892  inches  in  forty- 
eight  hours;  wind  during  the  whole  time  from  E.  Captain  Breary 
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records  a  calm  of  about  four  hours,  after  which  the  shift  of  wind 
was  W. ;  it  soon  became  N.W.,  with  a  rising  barometer.  Lat.  about 
26^  S.,  and  long,  about  84^  E. 

XCin.  On  the  Aurora  oflB65,I\Bbruafy  17.  B7  A.  S.  Hebbchel, 
Esq.    In  a  Letter  to  Mr.  Glaisheb. 

Ok  Friday  night,  the  17th  ult.,  the  "northern  lights"  were 
seen  here  in  unusual  splendour.  One  observer  described  the 
appearance  between  8  o'clock  and  half-past  9  o'clock  p.k. 
as  if  the  sun  were  rising  in  the  N.W.  Another  observer 
made  to  me  the  following  verbal  communication :  — "  The 
aurora  was  brightest  between  8  o'clock  and  10  o'clock  p.m.  At 
lO*"  30™  it  had  absolutely  disappeared.  It  resembled  the  glow  of 
dawn  in  the  NJV,  only,  rising  to  a  height  of  30°,  and  sufficiently 
light  to  read  print.  There  was  a  perfect  absence  qf  vertical  rays 
during  the  whole  time  of  its  visibility."  This  observation  suf- 
ficiently shows  that  a  mass  of  auroral  light  was  visible  in  Kent 
above  the  N.E.  horizon  between  8^  and  10**  p.m.  on  the  night  in 
question,  extending  from  the  horizon  to  30^  of  altitude,  and  ab- 
solutely disappearing  before  10^  30"  p.m.  The  following  extract 
from  a  daily  newspaper  (the  '  Northern  Ensign ')  shows  that  the 
aurora  seen  was  vertical  at  Wick  in  Giithness,  more  than 
500  miles  distant  firom  this  place : — 

*'  Seldom  has  the  aurora  borealis  been  seen  more  beautiful  or 
brilliant  than  on  Friday  evening  at  Wick  (the  17th  of  February), 
where  its  extraordinary  movements,  shapes,  and  colours  attracted 
great  attention.  Shortly  before  8  o'clock  it  seemed  to  congregate 
itself  into  one  magnificent  arch,  which  spanned  the  centre  of  the 
heavens,  and  now  and  then  threw  off  fantastic  aurorsd  of  every 
conceivable  shape  and  colour,  which  faded  away  and  were  soon 
followed  by  others  equally  beautiful  and  varied.  Later  in  the 
evening  the  arch  assumed  a  purple  colour,  and  gradually  disap- 
peared." 

The  horizon-line  at  Hawkhurst  intersects  the  vertical  at  Wick 
at  a  distance  of  thirty-six  miles  firom  the  earth.  It  is  therefore 
difficult  to  suppose  that  the  auroral  arch  seen  at  Wick  had  a 
smaller  altitude  than  this  above  the  earth.  At  the  same  time  it 
may  have  extended  higher. 

The  aurora  reappeared  and  continued  all  night  at  Wick  '^  in 
wonderful  magnificence,"  disappearing  only  in  the  rooming,  but  in 
the  N.E.  quarter  of  the  heavens ;  and  this  display  was  not  seen  at 
Hawkhurst. 
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BOOKS  AND  NOTICES. 


XXYII.  British  Baif^M,  1864.— On  (he  DiitribuHm^  qf  Bairn 
over  the  British  Isles  during  the  year  1864,  as  observed  at  aboui 
900  stations  in  Oreat  Britain  and  Ireland  (with  IllustrationB). 
Compiled  bj  Q,  J.  Syhohb.    London  s  Edward  St«nford. 

A  VOTE  on  the  back  of  this  bulky  pamphlet  gives  the  number  of 
pages  in  each  of  its  predecessors,  and  affords  a  rough,  but  perbapi 
trutbfiil,  index  of  the  development  of  the  investigations  to  which 
Mr.  Symons  has  so  thoroughly  devoted  himself.  From  it  we  find 
that  the  numbers  run  thus :— 1860,  4  pages ;  1861, 18 ;  1862, 25 ; 
1863,  48 ;  1864,  80.  In  an  early  number  of  these  '  FroceedingB' 
we  gave  a  Table  showing  the  number  of  stations  in  each  of  the 
divisions  in  which  the  stations  are  arranged ;  we  do  not  think  it 
necessary  to  do  so  on  this  occasion,  but  prefer  pointing  out  some 
of  the  leading  points  of  progress  which  the  present  annuieJ  exhibits. 
In  the  first  place,  we  note  the  insertion  of  the  records  of  rainfall 
at  the  lighthouses  round  the  Scottish  coast,  made  under  the 
supervision  of  the  Board  of  Northern  Lights ;  secondly,  that  the 
*  Monthly  Circular  *  has  been  extended  to  double  its  previous  size, 
and  contained,  in  1864,  returns  from  40  stations  (England  and 
Wales  20,  Scotland  10,  Ireland  10),  and  copious  remarks  on  the 
weather,  on  crops,  aurone,  halos,  Ac. ;  thirdly,  that  the  gauges  sup* 
plied  by  the^rant  of  the  British  Association  are  filling  up  the  blank 
districts  of  England,  so  that  there  is  now,  apparently,  nardly  any 
part  of  England  di§tant  10  miles  from  one  of  Mr.  Symons*B 
observers. 

Two  maps  at  the  bec^nning  of  the  pamphlet  show  the  position 
of  new  gauges  in  Cumberland  and  in  North  Wales.  The  former 
have  been  erected  (bv  and  at  the  sole  cost  of  Isaac  Eletoher,  Esq., 
P.E.S.,  of  Tambank),  in  the  vicinity  of  that  very  rainy  place 
Seathwaite  in  BorrowdaJe,  and  are  calculated  not  only  to  confirm, 
but  to  carry  ftirther  the  deductions  of  the  late  Dr.  Fletcher 
Miller,  F.RS. ;  for  Mr.  Miller  had  not  confined  his  operations 
to  easily  accessible  places  or  to  moderate  altitudes,  but  boldly 
seized  the  most  salient  points,  even  planting  gauges  on  Great 
End,  3000  feet,  and  Scawfell  Pike,  3200  feet  above  the  sea.  In  fact, 
this  last  is  the  highest  point  in  England.  But  we  need  not  remind 
those  who  are  up  in  the  subject  of  mountain  rainfall  that,  in  dis- 
tricts like  Borrowdale,  the  fundamental  law  of  increased  rain-fall 
at  elevated  stations  does  not  hold  good.  It  will  not,  perhaps,  be 
amiss  to  illustrate  this  by  the  returns  herein  given  for  1864. 

Bain-fall  in  Borrowdale,  1864. 
Station.  Height  aboye  ses.    Depth  of  rain. 

WastdaleHead 247     8678 

Stonethwaite  880     10076 

Seathwaite 422     184-67 

Brant  Bigg 696     7621 

Stye  Head  Tarn 1472     10878 

Sprinkling  Tarn 1985     119*52 

Scawfell  Pike 3200    78-20 
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It  is  obviom  there  ii  here  no  connexion  between  Altitude  end 
depth.  We  may  note  here  parentheticallj  and  by  way  of  con- 
trast that  in  Norfolk  and  that  part  of  England  there  were  nearly 
a  dozen  stations  with  less  than  15  inches  of  rain  in  the  whole 
year,  or  less  than  one-ninth  of  that  which  fell  at  Seathwaite. 

But  to  return  to  the  second  map.  It  shows  the  position 
of  26  gauffes  recently  started  round  Snowdon  by  Captain 
Mathew,  of  Wem,  Carnarvon.  Beference  is  also  made  to  a 
considerable  number  of  gauges  in  West  Scotland,  where  also 
rainfalls  above  100  inches  appear  frequent ;  and  to  the  starting  of 
a.solitary  gauge  at  Eillamejr.  We  are  happy  to  say,  it  is  solitary 
no  longer,  as  Mr.  S.  W.  Silver  has  not  only  secured  another 
ob06rver,  but  most  liberally  supplied  him  with  instruments — ^not 
merely  a  rain-gauge,  but  tliermometers  also. 

Under  the  head  of  "  Bain-gauges  and  hints  on  observing  them," 
two  or  three  pages  of  useful  information  are  given,  with  engravings 
of  several  forms  of  rain-gauges,  and  remarks  on  their  advantages 
and  defects.  Crossley's,  as  might  be  expected,  is  condemned 
There  is,  however,  in  this  part  one  error,  which  we  are  astonished 
so  regular  an  observer  as  Mr.  Symons  should  make.  In  order  to 
make  the  matter  dear,  we  quote  the  whole  sentence,  and  add  our 
own  comments. 

"  A  very  knotty  point  is  the  date  on  which  a  fall  is  to  be  entered. 
For  example,  on  January  17th  it  began  to  rain  in  the  afternoon, 
ceasing  at  11  p.m.  ;  this  would  of  course  be  measured  at  9  a.m.  on 
the  18th :  should  it  be  entered  against  the  18th  or  I7th  ?  The 
British  Meteorological  Society  and  Mr.  Glaisher  say  the  IStb, 
the  Scottish  Meteorological  Society  say  the  17th. 

'*  Believing  that  it  is  a  matter  on  which  uniformity  is  of  more  con* 
sequence  than  strict  accuracy,  I  side  with  the  former,  and  believe 
that  in  so  doing  I  join  a  large  majority  of  my  observers ;  but  as  it 
is  only  supposition,  it  will  perhaps  be  well  to  suspend  any  altera- 
tion bj  those  who  do  otherwise,  until  the  votes  of  the  whole  con- 
stituency can  be  taken." 

In  reply  to  this  we  say  a  rainfall  ceasing  at  11  p.k.  on  the  17th 
is  a  rainfall  belon&;ing  to  the  17th,  and  not  to  the  18th,  and  should 
never  be  so  consiaered,  never  has  been  at  the  Boyal  Observatory, 
and  never  by  the  British  Meteorological  Society.  The  practice  of 
an  observer  reading  only  at  9  a.m.  may  throw  doubfcs,  and  does 
create  a  doubt,  as  to  whether  the  raiu  has  fallen  on  the  morning 
alone  or  on  the  day  before  alone— that  is,  before  midnight  or  on 
both  days  :  this  is  usually  cleared  up  by  his  notes. 

At  Greenwich  every  gauge  is  read  daily  at  9  a.h.  and  9  p.m., 
and  occasionally  at  midnight,  and  always  at  the  end  of  the  month ; 
but  this  practice  cannot  be  followed  out  generally.  Some  of  the 
differences  of  monthly  fiedls  of  rain  when  a  heavy  fall  occurs  on 
the  last  day  of  the  month  are  probably  attributable  to  the  practice 
of  closing  the  rain-register  at  9  p.m.  on  the  last  day,  and  allowing 
all  that  fidls  afterwards  before  12  o'clock  to  be  credited  to  next 
month. 

The  pamphlet  contains  also  the  results  of  the  experimental 
gauges  at  Calne  and  Castleton  Moor,  and  the  records  of  the 
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varioiiB  gauges  at  Gfreenwicb.  As  there  are  at  Cabe  alone 
between  twenty  and  thirty  different  gauges,  this  part  of  the  in- 
vestigation is  bj  no  means  a  light  matter.  A  diagram  shows  the 
decrease  in  the  amount  collected  in  gauges  according  to  their 
height  above  the  ground ;  and  it  is  a  singular  proof,  both  of  1^ 
accuracy  of  the  instruments  and  of  the  careful  observing  of  Cdonel 
Ward,  that  this  curve  of  one  year  is  as  regular  as  though  it  had 
been  based  upon  many  years'  observations. 

Mr.  Symons  devotes  several  pages  to  a  history  of  the  weafcher 
in  1864,  month  bv  month,  showing  the  effect  on  the  crops  of  the 
drv  summer  weather,  &c. ;  he  also  gives  under  this  head  a  small 
table  of  some  of  the  least  falls  in  July  (which  we  all  know  was 
very  dry),  from  which  table  we  find  that  at  Arundel,  Hastings, 
Osborne,  Winchester,  Hitchin,  and  Market  Harborough  they  had 
not  two-tenths  of  an  inch  in  the  whole  month.  Another  little  table 
gives  the  fall  in  October  at  some  of  the  Scotch  stations,  at  seven 
of  which  the  October  fall  was  equal  to,  or  more  than,  one-third  of 
that  in  the  whole  year,  the  strongest  illustration  being  Mowhaugh, 
in  Boxburghshire,  where  the  yearly  total  was  34*75,  the  dept^ 
from  January  1st  to  September  30th  15*25,  and  during  the  month 
of  October  15*75,  or  half  an  inch  more  than  in  the  preceding  nine 
months  (particulars  of  the  floods  produced  by  this  extraordinary 
fall  are  given  under  the  head  of  "  Heavy  fails  of  Bain  "),  together 
with  the  daily  falls  classified  according  to  date,  and  with  the  pe^ 
ceutage  of  each  heavy  fall  to  the  yearly  total — a  calculation  which 
must  have  involved  much  labour,  though  perhaps  not  so  much 
as  a  table  with  the  unassuming  title  of  "  Kainfall  in  1864  com- 
pared with  previous  years,"  which  gives  for  each  of  forty  stations 
the  following  information : — stations,  countrv,  yean  of  continuous 
observation,  least  rainfall  before  1864,  its  depth  and  date,  depth 
in  1864,  greatest  depth  before  1864  and  its  date.  Erom  this  table 
it  appears  that  at  thiri^-two  places  out  of  the  forty  there  are 
drier  years  on  record  than  1864 ;  that  1854  was  drier  in  England, 
that  1855  was  drier  in  Scotland,  and  that  1858  was  nearly  as  dry; 
it  is  in  fact  in  the  comparative  drought  of  1863  that  the  explana- 
tion of  the  deficient  water-supply  of  1864  is  to  be  found. 

Mr.  Symons  gives  in  their  own  words  the  notes  of  some  of  the 
observers ;  and  these  are  immediately  followed  by  what  he  truth- 
fully enough  calls  "  Gbneral  Tables,"  giving  for  about  900  stations 
the  name  of  station  and  its  county,  observer's  name,  height  of  the 
gauge  above  the  ground  and  above  the  sea,  and  lastly  the  total 
depth  of  rain  in  1864. 

The  work  of  which  this  and  preceding  pamphlets  are  but  one 
portion  has  now  been  continued  for  five  years ;  and  for  the  first 
time  Mr.  Symons  explains  that,  with  the  exception  of  a  con- 
tribution of  about  £100  by  the  observers,  and  of  £55  (to  be  ex- 
t)ended  in  gauges)  from  the  British  Association,  all  the  expenses 
have  been  defrayed  out  of  his  own  pocket,  and  that  in  time  and 
money  he  is,  like  other  superintendents  and  collectors  of  meteoro- 
logical results,  several  hundred  pounds  the  poorer  for  his  work. 
Mr.  Symons  remarks,  <*  It  is  not  fair  to  expect  me  to  continue 
such  a  sacrifice."    In  this  we  concur ;  but  what  is  to  be  done  ? 
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8.  0.  WHTTBSEAD,  Esq.,  F.B.S.,  President,  in  the  Chair. 
J.  Ingleby  Mackensie,  Esq.,  M.B.y  Belgrave  House,  Sidmouth, 
was  balloted  for  and  duly  elected  a  Member  of  the  Society. 

The  name  of  One  Candidate  for  admission  into  the  Society 
was  read. 


XCIV.  Onihe  aeculm^  Olumgei^  TmperaivreqftU  Air  at  Or 
ufieh.    By  A.  S.  Hxbschxl,  Esq. 

Ik  the  '  Philosophical  Transactions  *  for  18(K>  (pt.  2.  p.  585),  Mr. 
Olaisher  pointed*  out  the  inoreating  predominance  of  positive  oyer 
negatiye  signs  in  the  difference  of  monthly  temperatures  obserred 
at  Greenwich,  from  their  mean  values,  in  the  space  of  seventy- 
nme  years.  In  1850  the  temperature  of  the  climate  at  Green- 
wich seemed  to  have  increased.  The  original  Table  (at  p.  581  of 
the  same  part)  to  which  reference  is  made  contains  the  mean 
temperature  for  every  month  at  Oreenwich  from  January  1771  to 
December  1849.  Ab  the  increase  shown  by  the  Table  is  found  in 
Mr.  Ohusher's  last  investigation  (conmiunicated  this  year  to  the 
Meteorological  Society)  to  be  most  marked  in  the  three  months  of 
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November,  December,  and  Januarj,  when  the  tbermometer  i^ 
proaehet  Us  minimum,  a  email  change  of  the  mean  tempenton 
at  thia  season  of  the  year  maj  be  expected  to  produce  a  cousidff- 
able  difference  in  the  time  of  the  year,  and  in  the  day  of  the 
month,  when  any  particular  mean  temperature,  near  the  minimum 
value,  is  reached.     To  make  this  change  or  progression  of  the 
seasons  visible  in  a  diagram,  it  was  necessary  to  project  all  the 
monthly  mean  temperatures  contained  in  the  Table  for  half  a  cen- 
tury (from  October  1799  to  October  1850)  in  a  continuous  cum, 
having  the  current  number  of  the  month  for  the  abscissa  and  the 
monthly  mean  temperature  for  the  ordinate  of  the  curve.    l%e 
curve  so  obtained  is  6  inches  high  and  more  than  86  feet  long. 
Level  lines,  corresponding  to  80^,  40^,  50°,  and  60°  of  tempentun, 
were  ruled  along  the  whole  length  of  the  curve,  intersecting  it  in 
those  points  corresponding  to  the  times,  in  each  year,  when  the 
mean  daily  temperature  in  the  year  reached  these  values  respect- 
ively.   The  months  and  decimals  of  a  month  were  then  read  off 
at  the  corresponding  abscissas  for  each  year  and  tabulated.    The 
object  being  to  represent  the  result  in  the  form  of  a  diagram,  the 
months  and  their  decimals  were  in  the  next  place  laid  down  as 
ordinates  of  a  series  of  curves,  of  which  the  years  ▲.d.  from  1800 
to  1850  are  the  abacissaa ;  and  the  curves  represent  for  eveiy  year 
the  early  or  late  arrivals  of  its  seasons.    This  diagram  is  repie- 
sented  in  the  figure.    The  curve-lines  were  made  to  pass  through, 
or  near,  all  the  values  laid  down,  giving  equal  weights  to  every 
point. 

The  figure  shows  that  the  mean  daily  temperature  of  40°  is 
reached  much  more  rarely  in  the  early  part  of  December  at  the 
end  of  the  fifty  years  than  it  was  at  the  beginning,  but  more 
fluently  at  the  end  of  December  or  even  in  January.  The 
curve  of  40°  takes  its  origin  tU  ihe^hegvnning  cfi^  cetUufjf  in  the 
latter  part  of  November,  but  at  the  end  oftkefirH  ha^ffiki 
eenturif  towards  the  latter  part  of  December.  This  season  haa 
therefore  retired  in  the  year  very  nearly  a  month  in  fifty  years. 
On  the  other  hand,  the  season  of  the  beginning  of  summer  baa 
advanced,  fiiUing  in  June  instead  of  in  July ;  but  the  other  curves 
for  temperature  follow  a  nearly  constant  march  throughout  the 
time.  The  curve  of  40°  for  the  return  of  spring  haa  not  suffered 
an  equal  deviation  with  the  same  curve  for  the  begixuuog  of 
winter;  and  this  agrees  with  Mr.  GHaisher's  conclusion  that  the 
increase  of  temperature  is  most  marked  in  the  montha  of  Novem- 
ber, December,  and  January.    The  figure  also  shows  that  the 
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dure  of  60^  for  the  end  of  summer  has  nndergone  yery  little 
change,  while  the  duration  of  summer  has,  nevertheless,  been 
increased  by  the  earlier  arrival  of  that  season.  The  effect  of  the 
cause  (whatever  it  may  be)  which  produces  the  secular  increase 
of  temperature  is,  therefore,  to  shorten  the  interval  between  the 
setting  in  of  winter  and  the  return  of  summer,  and  to  lengthen 
the  interval  between  the  arrival  of  summer  and  the  return  of 
winter,  without  altering  the  periods  of  cessation  of  those  seasons. 
An  increase  of  aqueous  vapour  near  the  ground  (like  that  arising 
firom  improved  cultivation)  might  be  expected  to  produce  a 
similar  effect;  for  aqueous  vapour,  as  Professor  Tyndall  has 
shown,  permits  an  easy  passage  of  the  sun's  rays,  but  checks 
radiation  from  the  earth. 

Diagram  showing  the  earlier  occurrence  of  Summer  in  Fifty  Years,  at 
Greenwich,  and  the  later  occurrence  of  Winter,  in  the  middle  of  the 
present  century  than  at  the  beginning. 


1804.  1809. 


1800.   1805.  1810.  1815.   1820.  1815.   1830.  1835.   1840.   1845.  1850- 


Mem.  The  horisontal  line  oppoaite  to  each  month  in  the  figure  oorresponde 
to  tiie  middle  of  the  month. 

The  hlack  oirclee  in  the  space  for  winter  represent  mean  temperaturea  of  30^ ; 
and  the  dotted  ourree  mean  temperatures  of  35®.  In  the  space  fcr  summer,  the 
dotted  curves  represent  mean  temperatures  of  65®. 

As,  however,  the  cause  prevails  more  strongly  from  November 
to  January  than  at  any  other  time  of  the  year,  there  is  reason  to 

2f2 
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beUeve  that  it  ib  of  a  Bpecial  and  particular  kind.    The  Toy 
remarkable  break  of  continuity,  at  the  end  of  November,  in  the 
declining  branch  of  the  curve  of  mean  daQj  temperature  in  the 
year,  pointed  out  by  Mr.  Glaiaher  in  the  same  paper  of  the 
Meteorological  Society,  reachea  ita  mazunnm  on  the  8rd  day  of 
December.    It  deeervea  consideration,  whether  or  no  tide  nngolar 
and  prominent  feature  of  the  curve  of  temperature  (which  ii 
unique  in  the  latter  half  of  the  year)  may  not  have  been  instra- 
mental  in  delaying  the  return  of  winter,  thereby  producing  Ik 
very  considerable  secular  change  in  the  mean  temperature  of  tiie 
year.    The  effect  of  this  curious  feature  npon  the  temperatuie  of 
the  month  is  occasionally  yery  great;  so  that  tiiie  mean  tempectr 
ture  for  December  has  eleven  times  exceeded  that  for  November^ 
in  the  space  of  fifty  years,  namely,  three  times  in  the  former  and 
eight  times  in  the  latter  half  ^of  tiie  period  represented  by  the 
diagram.    The  greater  prevalence  of  this  anomaly  in  later  yean 
may  also  be  inferred  from  the  values  of  the  mean  monthly  tem- 
peratures for  the  years  1857-68,  furnished  by  Mr.  G-laisher  in  Ik 
same  paper  of  the  Meteorological  Society,  where  in  seven  yean  it 
occurs  no  less  than  three  times,  the  mean  temperatures  for  De- 
cember, in  the  years  1858, 1861,  and  1862,  being  greater  than  the 
mean  temperature  for  November. 

The  cause  of  this  very  remarkable  break  in  the  curve  of  tempe- 
rature at  the  end  of  November,  and  of  the  maximnm  which  it 
reaches  at  the  beginning  of  December,  may  probably  be  owing  to 
the  south-west  currents  of  air  setting  in  over  the  country  about 
the  same  time.  These  currents  at  Greenwich  reach  a  prindpel 
maximum  in  December,  and  only  one  other  maximum  a  little 
stronger  in  July. 

The  other  progression  of  the  seasons,  namely,  the  early  arriTil 
of  summer,  apparent  in  the  diagram,  corresponds  to  a  very  sensibk 
maximum  of  the  secular  change,  indicated  by  Mr.  GHaisher's 
values  of  this  quantity  as  occurring  in  the  month  of  June.  At 
this  point  a  very  remarkable  maximum  in  the  ascending  branch  of 
the  curve  of  mean  daily  temperature  in  the  year  (not  noticed  in 
Mr.  Ghlaisher's  description  of  the  Table)  also  takes  place  iqKm 
the  26th  of  June.  The  mean  temperature  on  this  day  diffnn  only 
two-tenths  of  a  degree  from  that  of  the  7th  of  July,  and  eight- 
tenths  from  the  mean  temperature  of  the  hottest  days  in  the  year, 
the  14th  and  15th  of  July.  But  in  June  and  July  the  south-west 
current  reaches  a  second  maximum  of  force  at  G-reenwioh  some- 
what larger  than  that  in  December.    The  inference  from  the  dia* 
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gram,  and  from  the  BeaBouB  of  the  greatest  secular  change  of 

temperature  in  the  jear,  is,  therefore,  that  these  currents  of  the  air, 

which  constitute  tiie  tropical  or  equatorial  streams  in  England, 

hare,  during  the  present  century,  continually  been  gaining  strength. 

I  As  it  is  impossible  that  these  **  anti-trade  "  winds  should  alter 

their  strength  without  a  corresponding  change  of  force  in  some 

i  portion  of  the  trade-winds  themselves,  it  would  be  interesting  to 

discover  in  what  part  of  the  world  this  has  especially  been  noticed. 

c  If  the  pressure  of  the  trade-winds  at  different  points  of  the 

Atlantic  were  regularly  measured,  it  would  be  possible  to  give  a 

0  direct  answer  to  this  question.     The  extreme  seasons,  of  hot 

f  summers  and  mild  winters,  in  England  might  even  possibly  be 

a  predicted  by  means  of  such  measures,  regularly  kept,  some  days 

t  or  fortnight,  in  advance.    It  is  perfectly  well  known  to  those* 

navigators  who  make  the  voyage  from  England  to  the  West  Indies 

;r  that  the  north-east  trades,  of  which  they  stand  in  need,  are  much 

^:  more  constant  in  some  years  than  in  others,  and  that  to  them 

^i  succeeding  years  are   more  or  less  profitable  according  as  the 

g  current  of  the  trade-winds  is  regular  and  powerful,  or  the  reverse. 

'^  The  investigation  connected  with  the  present  diagram  makes  it 

^  highly  probable  that  the  secular  increase  of  temperature,  as  well 

as  the  shorter  intervals  of  change,  common  in  the  British  dimato* 

0  are  caused  directly  by  these  fluctuations  of  the  trades. 


TbikeSdUar. 

I  am  glad  my  paper  coincided  with  your  views  of  the  cause 
of  the  secular  variation  in  the  temperature  of  the  air  at  Green- 
wich being  in  the  south-west  winds;  for  the  drift  of  air  in 
different  latitudes  as  weU  as  in  different  years  and  seasons  of  the 
year  ifl  an  inquiiy  that  interests  me  very  much  at  present  in  rela- 
tion to  Admiral  EitzEoy*s  storm-signiJs  and  coast-warnings.  I 
have  completed  the  graphic  representation  of  the  progression  of 
the  seasons  for  the  time  occupied,  from  1771  to  1863,  by  the 
Greenwich  observations.  The  only  general  result  which  appears 
remarkable  is  the  nearly  secular  variation  in  the  length  of  winter 
and  of  summer  compared  with  the  very  irregular  times  at  which  these 
eeasons  break  up.  It  appears  that  when  wintbb  bbbaks  up  bablt, 
summer  hreakt  up  laie,  and  vice  verfd ;  also  that  when  svmicbb 
he^ku  early,  wtettib  begins  late ;  but  there  seems  to  be  no  perio- 
dical rule  of  connexion  between  the  beginnings  of  either  of  these 
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Beaflons  and  their  ends  except  the  role  before  mentioned,  tiiafc  tiny 
draw  tocher  by  a  mIow  secular  eowtraetian^  voAikmcfrnmAs^m 
jutt  a$  nhwhf. 

PLA.TJB  showing  the  Frogreesion  of  the  Seasons,  at  Greenwich,  in 
Ninety-three  Years. 

The  Plate  represents,  in  a  vertical  direction,  the  yean  firom  1771 
to  1863  inclnsiye ;  and  in  a  horizontal  direction,  the  months  £ram 
the  1st  of  January  to  the  31st  of  December,  in  figs.  1-8,  and 
from  the  1st  of  October  to  the  80th  of  September,  in  fig.  4.  lie 
dates  of  occurrence  of  the  mean  daily  temperature  of  40°,  at  tlie 
beginning  and  end  of  winter,  in  every  year,  and  of  60^  at  the 
.beginning  and  end  of  summer,  are  laid  down  in  fig.  1.  The  curre- 
lines  for  these  temperatures,  respectively,  are  drawn  through  vA 
near  all  the  dates  originally  laid  down  upon  the  figure,  giTing 
equal  weight  to  every  date.  In  fig.  2,  it  is  shown  that  the  length 
of  the  interval  between  the  first  heat  of  siunmer  and  the  first  cold 
of  winter  reached  two  principal  mayima  (with  one  intervening 
minimum)  during  the  period  included  in  the  Ghreenwich  obeerra^ 
tions,  namely,  about  the  years  1780  and  1840,  in  the  space  of  about 
sixty  years.  In  fig.  3,  the  interval  between  the  last  cold  of  winter 
and  the  last  heat  of  summer  varies  more  rapidly.  The  Gbeenwid 
observations  include  two  principal  maxima  and  two  principal 
minima  for  the  length  of  this  interval,  both  of  them  nearly  forty 
years  apart.  In  fig.  4,  the  duration  of  winter-cold  and  the  dun* 
tion  of  summer-heat  are  shown  to  vary  in  a  nearly  secular  manner. 
The  figure  presents  one  maximum  or  one  minimum  only  in  the 
course  of  ninety-three  years,  and  without  any  compensating  mini- 
mum or  mftTinniiTi- 

The  dates  of  the  daily  mean  temperatures  of  40^  and  W 
(evaluated  in  the  figures)  are  taken,  by  interpolation,  firom  the 
"  Monthly  Mean  Temperatures "  of  the  air  at  Greenwich  for 
ninety-three  years. 
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PlaU  9hnomji  the  Fro^ireitian  of  the  Seasons  at  Oreenwioh  in 
Ifinety-three  Tears.     (For  explanation,  see  p.  408.) 

Fig.  1. 
Wm-  Spring.  Summer.  Autumn.  ter. 


4 1  Ji  II  I  II  }  j^  I  I 


igoc 


iSoo 


t^Sd 


«775 


iSoo 


1815 


rg5o 


Fig.  2. 

Summer  and  Autumn. 
60°  AO^ 
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Flaie  showimg  ths  ProgreuUm  qf  the  Seoioni  at  Oreenwiek  m 
mmeiff 'three  Team.    (For  ezplanationy  see  p.  406.) 
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XCY.  On  DaO^  Weather  Diagram  fir  1864. 
By  C.  O.  F.  Catob,  Baq.,  M.A. 

Thb  object  of  thiB  diagram  is  to  bring  together  some  of  tbe  more 
important  meteorological  elements,  and  to  show  in  one  view  their 
daily  Yariations  and  their  corresponding  relations  frith  eadi  other 
during  the  whole  year;  and  it  seems  to  me  that  for  this  purpose 
a  diagram  is  fiur  preferable  to  a  table  of  figures.  I  haye  also  added 
the  imperial  weekly  average  price  of  wheats  and  tiie  weekly 
mortality,  to  show  how  they  may  have  been  respectively  influenced 
by  the  changes  of  the  weather. 

I  propose,  firsts  to  consider  each  element  sepamtelyi  and  then 
to  compare  its  changes  with  those  of  every  other  element. 

Pabt  I. 

1.  The  Preeiure  of  the  Atmoephere.-^The  general  character  of 
the  readings  of  the  barometer  through  the  year  may  be  divided 
into  periods ;  first,  a  high  period  firom  January  1  to  February  7 
(88  days),  then  a  low  one,  with  one  or  two  exceptions,  till  April  4 
(57  days),  then  a  long  and  generally  steady  period  without  any 
considerable  fluctuations  (except  low,  June  14)  till  August  9 
(127  days),  then  very  high  for  a  week,  then  generally  steady  (with 
the  exception  of  a  rather  sharp  dip  down  from  September  18  to  19, 
which  was  the  wettest  week  of  the  year)  till  October  15  (67  days), 
after  which  there  were  considerable  fluctuations  to  the  end  of  the 
year  (77  days), — ^there  being  three  very  low  points  reached,  vis. 
on  October  17,  November  14  and  26,  and  one  very  high  point  on 
November  6,  this  last  and  November  14  being  respectively  the 
maximum  and  mmmntm  in  the  year, — a  circumstance  worthy  of  note 
being  that  they  were  separated  by  8  days  only.  On  the  whole, 
the  reading  of  the  barometer  was  high  on  191  days,  and  on  175 
days  it  was  low.  This  would  tend  to  show  that  the  curve,  when 
low,  is  more  pointed,  and  when  high  more  flat,  than  it  is  when 
high  and  low  respectively.  During  the  year  the  barometer  rose 
sixty-six  times,  and  fell  seventy-one  times;  firom  this  it  would 
seem  that  it  fell  &ster  than  it  rose.  Of  all  the  months,  January 
had  the  highest  mean,  and  March  the  lowest.  As  regards  the 
well-known  and  popular  saying,  that  *'  the  longer  the  time  between 
the  signs  and  the  change  foretold  by  them,  the  longer  such  altered 
weather  will  last,  and,  on  the  contrary,  the  less  the  time  between 
a  warning  and  a  change,  the  shorter  will  be  the  continuance  of 
such  foretold  weather,"  or  **  long  foretold,  long  last ;  short  notice, 
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soon  past^"  it  aeems  that  there  were  two  marked  iiuitaiioeB  where 
this  waa  true,  Tiz.  the  long  riae  of  the  barometer,  Haich  28  to 
April  8,  after  which  was  a  very  long  and  ateadj  period  of  the 
barometer,  and  corresponding  fine  weather:  again,  the  rise  from 
September  16  to  26  preceded  the  long-ksting  fine  weather  from 
September  24  to  October  15,  including  the  three  or  four  days  (Oc- 
tober 1  to  4)  when  the  wind  blew  very  strong  from  the  east.   In 
other  cases  the  former  part  of  the  saying,  ^  long  foretold,  long  last^" 
does  not  seem  to  hold  good;  for  as  soon  as  the  barometer  has,  after 
a  long  rise  or  frkU,  reached  its  maximum  or  minimum^  it  at  onoe 
turns  tofiiU  or  rise  again  with  only  a  short  continuance  of  dianged 
weather ;  for  instance,  after  the  very  long  rise  in  the  barometer 
from  October  27  to  November  6,  it  turned  sharply  down  again, 
followed  with  much  wind  and  rain  to  the  end  of  the  month,    lie 
most  steady  period  was  from  July  4  to  August  7,  which  corre- 
sponded nearly  with  the  driest  and  hottest  period  of  the  year. 

2.  The  Tmpera^ure. — This  may  also  be  divided  into  periods,  in 
some  cases  being  well  marked,  and  showing  very  decided  and 
sudden  changes ;  after  which  the  altered  weather  remained  con- 
stant, and  was  not  of  short  duration,  as  might  have  been  expected 
from  the  above-mentioned  popular  maxim, "  Long  foretold,  bng 
last ;  short  notice,  soon  past  ;*'  and  in  some  cases  after  a  long  and 
gradual  change  of  temperature,  instead  of  a  long-lasting  dianged 
temperature  following,  as  might  be  expected,  such  changed  tern* 
perature  was  only  of  short  duration.  This  would  tend  to  show  to 
some  extent  that  the  maxim  does  not  always  (if  it  can  ever  be 
appUed  to  temperature)  hold,  and  in  fiust,  in  looking  through  the 
diagram,  there  seem  to  be  very  few  cases  in  1864  where  it  holds 
good  as  to  temperature.  The  year  came  in  with  very  cold  weather, 
which  lasted  nine  days,  it  being  the  coldest  period  of  the  year,  and 
coinciding  with  the  coldest  period  as  deduced  by  Mr.  Olaisher 
fiY)m  forty-three  years'  observations ;  then  by  a  very  sudden  and  de- 
cided change  (».  e.  the  mean  temperature  in  two  days  incressing 
14^)  it  became  warm  for  the  season,  and  continued  generally  so 
tin  February  8,  t.  e.  tweniy-five  days ;  then,  after  a  fiJl  not  so 
sudden  (».  e.  IQP  in  two  days),  a  cold  period  of  eight  days  till  Fe- 
bruary 11,  succeeded  suddenly  by  five  days  of  very  warm  weather 
of  nearly  uniform  temperature,  then  cold  till  February  27,  con- 
sisting of  a  rather  quick  decrease  of  16^  in  three  days,  followed  by 
a  gradual  rise  of  16°*6  in  eight  days,  which  we  may  consider  ended 
the  winter ;  then  the  temperature  remained  generally,  with  one  or 
two  exceptions,  about  the  average  till  April  8,  succeeded  by  one 
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teeywdrm  day  with  >  mftximnm  of  Oy,  and  then  tlie  most  lenuok- 
able  and  bbMoii  fiJl  of  the  year,  on  April  5,  viz.  a  fall  in  the 
maiimnm  of  20^,  and  in  the  mean  of  19^,  whidi  waa  one  of  the 
wettest  days  of  the  year:  of  this  day  more  hereafter.  After  this 
remarkable  change,  the  weatiber  was  very  warm  for  forty-five  days 
till  May  20  (except  a  few  days  in  the  second  week  in  May,  wlnoH 
is  in  accordance  with  the  general  character  of  this  particukr 
I  period  of  the  year,  and  with  the  dip  of  the  cnrve  of  forty-three 

I  years,  as  shown  by  Mr.  Olaisher,  which  is  stiU  a  pussle  to  most 

people),  terminating  with  that  very  hot  period.  May  18  to  20,  and 
B  readiing  its  dimazMay  18to20,then  (simnltaneously  with  heavy 

s  thnnder-storms  in  the  north)  a  sndden  fidl  of  temperature  and  • 

nearly  contimiocis  cold  weather  for  fourteen  days,  followed  by  a 
sudden  rise,  after  which  was  a  very  steady  period  of  tibirty-f6nr 
days  to  July  7,  with  the  temperature  near  the  average.  Tfaiswaa 
a  wdl-marked  period,  fcdlowed  suddenly  by  two  cold  days,  suc- 
ceeded as  suddenly  by  a  great  rise  of  temperature  which  lasted 
until  August  8,  constituting  another  wdl-marked  period  of  thirty 
hot  summer  days.  After  whidi  was  a  sadden  fiidl  of  temperature, 
which  continued  to  decrease  till  August  27,  t.  s.for  nineteen  days, 
the  last  ten  ofwhich  were  very  cold  for  the  season,  with  hosr^firost 
inmany  places.  Hotweather  then  set  in  again  until  September  9; 
three  of  these  days  (September  7-^)  were  especially  remarkable, 
the  nights  being  warmer  than  any  in  the  whole  year.  After  this 
the  temperature  became  step  by  step  cooler  to  the  end  of  the  year 
in  yery  decided  periods,  viz.  September  10  to  October  2  (twenty- 
three  dq^s)*  with  a  yery  uniform  temperature  of  67^  or  68°,  again 
yery  uniform  from  October  8  to  29  at  about  62^6,  tiien  fourteen 
cold  days  to  Ifoyember  12,  with  a  gradually  decreasmg  tempera- 
ture, after  which  a  rather  sharp  rise  of  lO^foUowed  by  a  month  of 
rather  mild  weather.  The  year  ended  with  cold  weather  and  sharp 
osdUatkms  of  temperature.  One  night  (December  18)  was  yery 
cold.  The  aboye-mentioned  periods,  with  the  dates  of  change,  of 
duration  in  days,  character  of  die  change,  whether  sudden  or 
otherwise,  Ac,  are  shown  by  Table  I.  Some  of  tiiese  periods  are 
so  well  marked  that  one  is  almost  disconnected  from  another,  being 
in  fact  connected  only  by  a  single  increasing  or  decreasing  tempe- 
rature,— the  tim.TiinnTn  of  onc  day  being  the  minimum  of  the  next, 
and  piee  terMd. 

It  appears  that,  in  December  and  January  1864,  the  days  in 
liondon  were  a  little  less  than  half  a  degree  wanner  than  at 
Greenwich ;  but  that  in  eyezy  other  month  they  were  colder,  the 
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difference  increeang  with  the  meen  tempentnre  fromO^^ooUer 
in  Febnuuy  to  2^*8  colder  in  Angiut,  and  then  deoeeeiiig  apoi 
with  the  decline  of  tempentoie  to  O^'l  in  NoTember.  ThemMn 
for  the  year  wee  1^  lower,  being  colder  by  this  amount. 

The  nights  were  in  ereiy  month  odder  at  Oreenwidi  than  in 
London,  and  a  neaiiynnifonn  difference  of  2i^  preyailedtimmgh- 
ont  the  year,  except  Febmaiy,  when  the  difference  was  only  about 
half  of  that  in  the  other  numtha.  Thia  perhaps  would  be  paitlj 
acoonnted  for  by  tiie  larger  nootonial  amoont  of  clood  in  that 
month,  andfiom  the  fiequenoy  of  down&ll, — rain  or  snow  lumng 
been  measnied  on  18  days,  which  is  a  greater  number  than  in  anj 
.  other  month,  notwithstanding  it  is  the  shortest  month  in  the  year; 
and  whenever  it  is  raining,  or  snowing,  or  cloudy,  the  tempeHtoie 
is  more  uniform  than  when  it  ia  bright^  and  radiation  is  going  im 
more  rapidly. 

That  the  daily  range  of  temperature  was  greater  in  1864  at  Green- 
widi  than  in  London  in  erery  month,  the  excess  increasing  fiom 
1^-4  in  February  (tbe  coldest  month)  to  6^1  in  August,  which  at 
Greenwich  had  the  greatest  daily  range.  It  might  haye  been 
expected  that  the  difference  of  range  would  ha?e  increased  w& 
the  range  itself,  which  was  generally  the  case^  except  in  the 
winter  months;  for  we  find  the  difference  was  1^-9  in  December, 
2^8  in  January,  and  then  again  1^*4  in  February,  which  would 
appear  abnonnal,  and  due  to  the  dondy  nights  before  reterred  to 
as  reducing  terrestrial  radiation  in  the  country.  Tbe  mean  yesriy 
difference  of  daily  range  was  8|^ 

The  greater  heat  in  the  day,  and  greater  cold  at  night,  at  Oteen- 
wich  than  in  London,  i.e.  in  the  countiy  than  in  the  town, is  probabfy 
due  to  the  greater  chance  the  air  has  to  spread  itself  and  become 
diffused  quickly,  whereas,  in  London  or  any  town  generally,  the 
contiguity  of  the  buildings  proTcnts  the  fiee  difiMon  of  one  cur* 
rent  of  air  with  another.  From  the  almost  constant  difSarenoe  of 
2Y^  in  the  night,  it  would  seem  that  tiie  fires  in  winter  haye  yeiy 
little  to  dowiththegreater  warmth  of  the  nights  in  the  town  than 
in  the  country;  for,  if  they  had,  we  should  find  the  diibraioe 
greater  in  winter  than  in  summer. 

The  rain-fidl  in  the  year  1864,  as  is  well  known,  was  yerf  de- 
ficient in  this  respect  generally  throughout  England.  Hide  were 
only  two  really  heayy  daily  falls,  yis.  April  5-6  and  Norember 
28-24,  the  respectiye  amounts  being  106  in.  and  0^  in. ;  more- 
oyer  there  were  only  four  periods  during  the  whole  year  which 
could  be  called  wet,  yis. — 
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Hftreh  8-12=10  dftys,  in  which  the  amount  ooOeotod  wm3r2  in. 
May     2-9  =  8    «  „  „  «       «l-4iin. 

Sept.  18-18=  6    „  „  „  „       — l*9in.* 

Oct.    22-27-  6    „  „  „  „       — llin.t 


Table  ahowing  the  Fall  (tf  Bain. 


Jannafy... 
Fafaroiiy 
Miffoh    ... 

April 

May   

June  

July   

Augual  ... 
Scptombv 
October... 
Rotmudw 
Deoembw 

Toteb 


Amoimi 
in 


I'O 

1-4 

»7 

a*a 


I7t 


Dajt  on  wlikh 
anymeaanrable 
amount  of  Bain 
ftlL 


Ilayi  on  wnioli 
o'oi  or  npfwarda 

mi 


i 

II 

ID 

6 
5 

ID 
«J 

13 


135 


lo 
"5 

•I 

lo 

lO 

6 

5 

H 

9 

n 


"»3 


The  fall  of  rain  in  18M  waa  about  7  inchea  below  the  ayerage. 

Table  showing  the  Numbers  of  Days  on  which  the  Wind  blew 
from  each  Point  at  0^  ▲.]£. 


Jannaiy 


Maich 

June  

July   

Anguat  .... 
Boptember . 
Ootobo* .... 
Noirenibflr  • 
Dooombcr  • 


Totala. 


tQ 


3 


a4i64S 


riP4 


5 
4   * 

4 
% 
6 
a 
I 
6 
6 


i6 


3 

4|  4 


30 


SiS 


17 


146428 


*3 


.* 

5 


^ 


«H 


*  GeneraUjUiewetteetweakoftfaejear. 
t  The  wettoat  in  tome  paita  of  tiw  ooontey . 
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Or,  oondanamg  tlie  above, 

N.  -  N.   +i  N.NA  +iN.N.W. 
N.B.  =  N.B.  +i  N.N:B.  +i  B.N.E. 

B.    =   B.    +J  B.N.B.  +J  B.S.B. 
S.B.  -  S.E.  +i  B.S.B.  +i  S.S.B. 

S.    -    S.    +i  S.8i   +i  S.S.W. 
S.W.-S.-W.+i  S.8.W.  +iW.S.W. 

W.  -  W.  +iWS.W.+iWJS.W. 
N.W.-lf.W.+iW.N.W.+i  If Jf.W 


>86i 

>64 

>42 

-28^ 
-85 
-41 
-82| 

866 


Or,  still  farther, 

N.  =  N.  +i  N.B.  +iN.W.=84| 
B.  =  B.+iN.B.+iS.B.=«2| 
8.  =  8.  +  J  8 JL  +i  S.W.  =80i 
W.= W.+i  S.W.+iN.W.-99| 


Nd:EO:SO:WO::84|:92|:89|:99|. 

Westeriy  over  easterly  winds    — 7|=y 

Southerly  over  northerly  winds    =s4^=| 

Therefore,  take  OA:  OWirO:  16  or  3:5,  and  oomiilete  the 
patalldogrsm  AW;  the  diagonal  through  O  is  the  mean  direction 
of  the  wind  =  about  8.  W.  by  W. 
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XCVI.  On  Barometm^  with  Sealei  qf  Inches  and  MUUmHret. 
By  L.  CiiSXLLA,  Esq.,  M.B.M.S. 

Thi  attention  of  meteorologistB  haying  lately  been  directed  to  the 
gradoation  of  barometers  with  doable  eoalefly  of  inches  and  milli- 
mdtresy  bj  Messrs.  Facke,  Mathews,  and  Tnckett,  induced  me  as 
manufiMsturer  to  give  the  subject  mj  careful  consideration.  To 
Mr.  Packe  for  originating  the  inquiiy,  as  well  as  to  Messrs. 
Mathews  and  Tuckett  for  their  close  inyestigation  of  it,  I  feel 
much  indebted;  but  as  the  matter  so  put  forward  by  these  gentie- 
men  does  not  seem  as  yet  to  be  clearly  understood,  I  beg  to  state 
a  few  fiusts  which  may  be  useful  to  many  obsenrers. 

Ist.  Barometers  in  brass  frames,  upon  which  a  scale  of  inches 
and  a  scale  of  millimetres  are  engraved,  should  at  80  inches  read 
also  761*75  miUimdtres.  Then  the  index-  or  scale-enor  of  the  in- 
strument for  the  scale  of  inches  having  been  determined,  that  for 
the  scale  of  millimetres  can  be  easily  calculated ;  for,  the  two 
scales  having  always  the  same  temperature  common  to  both,  1  inch 
is  equal  to  25*3916  miUimdtres. 

2nd.  It  has  hitherto  been  the  general  practice  to  make  80  inches 
correspond  with  762  millimdtres.  Barometers  so  graduated  are, 
speaking  in  a  strictly  scientific  sense,  incorrect  in  one  of  the  scales. 
If  an  English  standard  measure  has  been  used  for  laying  off  the 
inches,  the  millimetres  are  not  accurate ;  but  if  a  French  standard 
measure  has  been  employed,  tiie  millimdtras  will  be  correct,  while 
the  inches  are  slightly  inaccurate.  The  blame  for  this  want  of 
precision  should  rather  be  given  to  the  standard-scale  makers  than 
to  the  opticians,  since  the  latter  are  in  the  habit  of  using  measures 
made  by  the  former,  which  it  now  appears  are  inoorrect.  Order 
either  in  France  or  England  a  standard  brass  scale  of  inches  side 
by  side  ¥rith  millimetres,  and  they  make  you  80  inches  equal  to 
762  millimetres.  The  English  maker  will  lay  down  true  inches, 
the  millimetres  being  incorrect ;  and  it  will  be  tiee  vend  with  the 
French. 

Doubtless  both  nations  have  been  led  into  this  error  by  the 
Conversion  Tables,  as  given  in  G-uyot's  '  Meteorological  and  Phy- 
sical Tables '  and  in  many  other  works,  forgetting  that  that  table 
is  for  the  purpose  of  converting  lengths  of  the  one  scale  into  equi- 
valents of  the  other  at  their  respective  standard  temperatures 
only,  vis.  62^  Fahr.  for  inches,  and  82?  Fahr.  for  millimetres,  on 
brass.  Supposing  the  inches  on  such  a  barometer  to  be  correct, 
the^millime^res  of  the  scale  will  be  to  true  millimetres  in  the  ratio 
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of  782  to  761*76 ;  and  Bupposmg  the  mOlirndtree  correct^  the  mdM 
of  tbe  scale  will  be  to  true  inches  as  80  is  to  80*01. 

8rd.  Obserfera,  by  disregarding  the  temperature  of  the  scales, 
fieqnently  make  mistakes  in  converting  inches  into  suUimtees. 
Some  convert  the  reading  of  a  barometer  with  a  millimdtie  scale 
into  inches  hy  the  table,  before  it  is  reduced  to  (f  centigrade  Ij 
the  French  table  for  that  purpose.     The  reduction  should  be 
made  h^fbre  the  oonvendon.    Thus,  let  the  barometer  read  772  at 
4^  centigrade.    Here  the  reduction  is  0*6  millimetre.    Hence  the 
reading  at  0^  centigrade  would  be  771*6,  for  which  the  Conver- 
aion  Table  gives  80*876  inches.    Similarly  to  convert  the  indica> 
tions  of  English  barometers  into  the  French  values,  each  reading 
must  be  reduced  to  what  it  would  be  if  the  temperature  of  the 
mercury  were  82°  Fahr.,  and  that  of  the  brass  62*^  Fahr.,  by  the 
tables  for  the  purpose  (such  as  Mr.  G-laisher^s),  and  then  the 
equivalent  value  can  be  correctly  got  from  the  Conversion  Table. 
Thus  at  a  temperature  of  40°  Fahr.,  suppose 

the  barometer-reading  to  be  29*476  indies, 

the  reduction  is   "080  inch; 

so  that  the  reduced  reading  is   29*446  inches, 

for  which  the  Conversion  Table  gives  747*89  millimetres. 


XCYII.  Omike  Fmformtmee  qf  a  WIMk  Jneroid Barometer. 
By  Gt.  J.  Btuosb,  Esq. 

In  the  'Proceedings'  of  this  Society  (voL  i.  p.  880),  Mr.  C.  V. 
Walker  reported  on  the  performance  of  a  watch-aneroid.  Having 
had  one  of  the  earliest  which  was  made,  and  it  having  behaved  as 
remarkably  well  as  Mr.  Walker*s  behaved  ill,  it  seems  to  me  only 
fidr  to  give  a  brief  statement  of  its  performance,  trials,  Ac  I 
hardly  know  when  I  was  first  supplied  with  it,  but  it  was  some 
time  prior  to  September  1862,  in  which  month  I  took  it  with  me 
during  a  voyage  to  the  Orkneys  and  other  parts  of  the  North  of 
Scothmd.  Of  course  it  had  to  bear  the  sea  voyages,  also  a  good 
deal  of  riding  over  roads  of  doubtful  quality  (on  one  occasion 
thirteen  miles  in  a  cart  without  springs ;  on  another  a  saddle-giiih 
gave  way,  when  I  and  the  aneroid  got  a  violent  jolt) ;  and  as  I 
always  wore  it  on  geological  and  other  ranibles,  it  had  no  voy 
quiet  time.  Prior  to  starting,  I  had  adjusted  it  to  show  the  true 
pressure  (t .  e.  to  read  the  same  as  the  standard  when  reduced  to 
82^) ;  during  my  stay  in  the  North,  I  checked  it  against  the 
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standarda  of  the  Eev.  C.  Clouston  at  Sandwick,  of  Mr,  Iverach  at 
Eirkwally  and  the  Board  of  Trade  instrumentB  at  Aberdeen,  in  no 
case  finding  a  difference  exceeding  0*08  in. ;  on  my  return  home 
it  was  within  a  hundredth  of  the  truth. 

During  October  1862, 1  took  it  with  me  on  a  rain-gauge  exa- 
mining-tour  in  the  midland  counties:  it  behaved  very  well  for 
some  weeks;  but  on  checking  it  against  Mr.  Ingram's  stan- 
dard at  Belvoir  Castle,  I  found  it  nearly  a  quarter  of  an  inch 
wrong.  I  then  remembered  having  one  Sunday  left  it  on  my 
dressing-table  at  a  friend's  house :  whether  the  adjusting  screw 
was  touched  ihefiy  or  whether  it  had  caught  against  my  waistcoat- 
pocket,  I  do  not  know;  but,  feeling  sure  that  something  had 
touched  it,  I  left  it  with  Messrs.  Cooke,  of  York,  to  have  a  pro- 
tecting plate  put  over  the  screw-head.  Since  that  time  (except 
once  when  I  lent  it  to  a  friend)  it  has  never  varied  more  than  a 
hundredth  or  two  when  tested  against  a  standard.  Considering 
that  it  has  travelled  fully  20,000  miles  and  has  never  cost  another 
sixpence  for  repairs,  am  I  not  justified  in  speaking  of  it  in  the 
highest  possible  terms  ? 

But  let  me  turn  to  another  branch  of  its  good  behaviour.  It 
being  of  importance  that  the  height  of  all  the  stations  where  rain- 
fall observations  are  made  should  be  ascertained  as  speedily  as 
possible,  and  the  bench-marks  of  the  Ordnance  Survey  not  being 
always  readily  found,  I  make  it  a  rule  constantly  to  observe  the 
aneroid,  when  travelling  by  rail  or  otherwise;  the  result  is  a 
collection  of  lines  of  levels  along  most  of  the  principal  lines  of 
rail,  and  many  of  the  old  turnpike-roads.  Many  of  them  are  ob- 
servations made  when  rushing  along  at  express  rate  of  forty,  fifty, 
or  even  sixty  miles  an  hour.  The  vibration  of  the  train,  perhaps 
also  a  vacuum  or  increased  pressure  caused  by  its  sudden  rush 
through  the  air,- must  render  such  observations  useless ;  besides, 
there  would  not  be  time  for  the  variation  of  level  to  act  before 
one  was  a  mile  past  the  station.  All  very  reasonable  objections 
no  doubt,  but  happily  invalid,  as  I  believe  the  following  Tables  and 
Diagram  prove. 

Of  course  my  principal  difficulty  has  been  that  the  absolute  sea- 
level  pressure  is  seldom  uniform  over  large  tracts  of  country ;  this 
in  Table  11.  has  been  partially  overcome  by  choosing  an  inter- 
mediate station  as  the  datum-line ;  but  looking  to  the  last  column 
of  both  Tables,  there  seems  little  need  to  apologize  for  inequalities, 
the  wont  of  which  is  but  013  in.,  and  was  probably  an  error  of 
reading.  It  should  be  stated  that  the  figures  are  copied  directly 
from  my  note-book|  and  not  corrected  or  adjusted  in  any  way. 

VOL.  II.  2  o 
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The  extreme  limits  of  error  average  0*048  in  Table  I,,  tad  (H)tf 
in  Table  II.  Ai  the  diameter  of  the  inatroment  is  2  in.,  and  it 
is  graduated  from  23  to  81,  one  hundredth  of  an  indb  is  re^ 
sented  by  0'005 ;  hence  it  is  impossible  to  read  closer,  and  flyiag 
along  in  the  train  often  diffioolt  to  be  sure  of  it.  Under  sll  these 
disadvantages  the  instrument  must  work  remarkably  irell  to  yield 
such  results,  I  may  add  that  some  of  the  observations  in  TaUe  L 
were  made  in  stopping  and  some  in  through  trains.  I  fancy  there 
is  a  difference  owing  to  rapid  motion,  but.  have  unfortiuuitely  no 
means  of  knowing  which  are  which,  and  the  differences  ere  to 
small  that  I  am  doubtful  if  it  can  be  proved.  If  it  is  tobedone,it 
must  be  by  an  aneroid,  as  no  mercurial  barometer  could  be  read, 

[All  oflir  wmtch-^iied  aneroidb  whibh  have  naited  throng  my  hands  hive 
acted  as  hadlj^  as  that  described  by  Mr.  WalW,  and  referred  to  at  the  bs- 
^nning  of  this  paper.  Very  many  watch-aneroids  which  hare  been  made  s 
little  more  than  a  year  have  acted  as  well  as  the  one  described  by  Mr.  Symoni, 
and  yet  not  one  that  I  have  seen  of  this  sise  has  worked  oorrectly.  The  test  of 
corrert  working  being  the  redetermination  of  the  heights  of  plaices  prerioofllj 
well  deAermined,  thus  tested,  no  part  of  the  scale  has  oeen  ibund  aonuals^  ihi 
inches  being  all  laid  down  wrongly. 

Take,  for  instance,  the  results  or  the  Astronomer  Bojal's  observations  with  one 
of  the  best  of  those  instruments,  in  a  walk  up  and  down  Shooter^s  Hill,  ooeiipiyiBg 
two  hours,  the  aneroid  retumine  exactly  to  its  first  state,  and  the  difierenoeB  it 
intermediate  stations  being  found  to  be  very  triffing  in  going  and  returning. 

Mean  of  Height,  going  and  coming.    Hei^t  by  Ordnance  M^ 

Angerstein's  Gate   -  15  feet    »  23  fest 

Comer  of  Boman  Boad     —     3    „      +     2   „ 

Cfharlton-«nd  Lane —     4   , .,     l    „ 

•EarlofMoira' +  36    „      +  S2  « 

ElthamBoad  +  80   „      4-  03  „ 

lane  to  Sevemdroog ...     +177   „      +201    „ 

Path  into  Wood +222   , +261   „ 

From  these  it  would  seem  that  the  results  giyen  by  this  aneroid  were  toosmsll 
by  ^  or  f ,  and  the  scale  of  inches  on  the  dial  must  haye  been  erroneous;  yet  the 
insbimient  in  its  action  was  extremely  delicate  and  beautifoL 

After  this  another  instrument  was  prepared,  and  the  following  an  the  lasoUi 
found  by  the  Astronomer  Boyal. 

At  low  derations. 
Anecoid.  Ordnanoe.  Aneroid.  Ordnanea 

131fcet    156feet  175feot    203M 

lg2   ' 1^   "  212    248  ,. 

1»  ..        - 159   ,.  375   „      414  „ 

126   154   „  376 425  „ 

These  agree  precisely  in  character  with  those  ali«ady  mentioned. 
At  moderate  elevation— Cut  Bell  Pass,  in  Cumberland,  above  Berwentwater. 
Aneroid,  Barometer. 

957feet    946  feet 

The  error  here  is  small,  but  it  is  the  opposite  way. 

At  greater  elevationa-^oe  Fell,  in  the  lale  of  Man. 
Aneroid.  Sir  Heniy  Somes's. 

2140feet     20e0feet 

The  error  here  is  very  larse,  and  it  is  dear  that  there  is  something  wrooe  is 
the  way  of  laying  down  inches  on  these  instruments.  Mr.  Browning,  of  111 
Minories  and  179  Strand,  is  now  working  upon  this  dass  of  instruments,  with  the 
1^  of  their  greater  perfection,  and  dotting  than  of  this  y«y  serious 
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XGYIU.  J}aie  ofBamfM,  and  Close  of  Bain-Month. 

To  the  JSditor  of  the '  Proceedmga  of  the  Brit.  Meteor.  Soc.' 

DxAB  Sib, — ^Your  aBtonishment  at  my  error  on  this  point  is 
equalled  by  my  own  at  being  in  error.  If  the  practice  of  the  ob- 
seryers  of  the  British  Meteorological  Society  is  identical  with  that 
of  their  Scottish  brethren,  a  material  advance  towards  uniformity 
exists,  and,  as  I  said  in  the  pamphlet,  "  uniformity  is  of  more  con- 
sequence than  strict  accuracy ; "  so  I  will  immediately  adopt  and 
recommend  whicheyer  is  really  the  practice  of  the  majority. 

You  will  doubtless  allow  me  to  explain  why  I  said  that  the 
British  Meteorological  Society  would  enter  a  fall  ending  at  11  p.h. 
on  January  I7th,  on  the  18th.  The  head-line  of  the  Society's 
observation-form  runs  thus : — 

"  At A.M.  local  time,  rain  fallen  in  previous  twenty-four 

hours ; "  that  is  to  say,  enter  each  morning  how  much  has  fallen 
since  the  previous  morning.  How  can  this  instruct  us  to,  how 
can  my  fellow-observers,  enter  a  fall  between  the  afternoon  and 
11  P.M.  on  the  17th,  on  the  17th  ?  Clearly  it  fell  in  the  twenty- 
four  hours  previous  to A.M.  on  the  18th,  not  the  17th.    If 

the  A.M.  were  absent,  there  might  be  doubt ;  but,  as  it  is,  I  can 
come  to  no  conclusion  but  that  a  fall  occurring  on  the  evening  of 

the  one  day  would  be  in  the  twenty-four  hours  previous  to a.m. 

'  on  the  next.  This  view  is  confirmed  by  the  note,  as  to  maximum 
and  minimum  temperatures,  on  the  back  of  the  same  form. 

It  is  important  that  no  hasty  decision  be  come  to  upon  this 
matter,  since  it  involves  abo  the  £ir  more  important  point  6f  the 
date  of  closing  the  monthly  and  annual  rain-record.  Theoretically 
this  should  be  midnight ;  but  you  truthfully  remark,  "  This  cannot 
be  followed  out  generally."  We  must  take  things  as  we  find  them, 
and  be  guided  by  the  general  practice.  Steps  will  shortly  be 
taken  to  ascertain  the  hour,  at  which  each  observer  closes  his  or 
her  return,  and  when  the  whole  (about  1100)  have  been  classified 
I  will  communicate  the  result  to  you. 

I  wish  this  note  to  be  as  short  as  possible,  but  would  just 
remark  that  the  practice  of  entering  a  fall  on  the  date  of  measure- 
ment is  adopted  both  by  Admiral  EitzEoy  in  his  daily  *  Meteoro- 
logical Beports'  (where  he  gives  "Bainfall  since  last  Beport") 
and  by  Col.  Sir  H.  James,  B.E.,  in  his  '  Instructions  for  taking 
Meteorological  Observations,'  Tables,  p.  84,  "Total  quantity  of 
rain  on  ground  for  the  twenty-four  hours  previous  to  9.30  a.m,'* 
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Leaying  for  the  moment  the  Britisli  Meteorological  Society  out 
of  the  question,  we  have  on  one  side  the  Scottish  Meteorological 
Soeietj-,  on  the  other  Admiral  FitzEoy  and  CoL  Sir  H«  Jamea. 

Tours  yery  truly, 

Gt.  J.  Stkovb. 


STJNDET  NOTES. 


On  Soientijte  JSxpermenU  in  Battoont, 
By  Jaiceb  G-laisheb,  Esq^  P.RS.  &c. 
From  the  *  Prooeedings  of  tho  Boyal  Institation  of  Great  Britain.* 
Mb.  Glaishjeb,  at  the  beginning,  referred  to  the  diacourse  given 
by  him  two  years  since,  when  he  had  made  eight  ascenta,  (ot  the 
purpose  of  scientific  researches,  in  the  higher  regions  of  the 
atmosphere,  and  said  since  that  time  he  had  made  seventeen 
additional.  He  described  the  process  of  filling  a  large  balloon, 
and  briefly  described  a  balloon  ascent,  speaking  of  the  novel  sensa- 
tion at  first  experienced ;  of  the  extreme  coldness  and  drjfness  of 
the  air  at  great  elevations ;  of  the  painless  death  awaiting  the 
aerial  traveller  who  should  ascend  to  an  elevation  too  great  for  hiB 
power  of  endurance,  and  compared  it  to  that  of  the  mountain 
traveller,  who,  benumbed  and, insensible  to  suffering,  yields  to  the 
lethargjr  of  approaching  sleep,  and  reposes  to  wake  no  more.  Mozal 
energy  in  both  cases,  he  stated,  was  the  only  means  of  safety. 

He  then  exhibited  the  several  instruments  used,  pointing  out 
their  extreme  sensitiveness  and  delicacy,  and  then  spoke  ca  the 
primary  objects  of  balloon  research. 

Subjects  of  Research  hy  means  of  Balloons. 
1st.  To  determine  the  rate  of  decrease  of  temperature,  with  in- 
crease of  elevation ;  and  to  ascertain  whether  the  restilts  obtained 
by  observations  on  mountain  sides— viz.  a  lowering  of  temperature 
of  1°  for  every  increase  of  elevation  of  800  feet — be  true  or  not 

2nd.  To  determine  the  distribution  of  the  water,  in  the  invisible 
shape  of  vapour,  in  the  air  below  the  clouds,  in  the* clouds,  and 
above  them,  at  different  elevations. 

8rd.  To  compare  the  results,  as  found  by  different  instruments, 
together . — 

1.  The  temperatuFO  of  the  Dow-point,  as  found  Ivy- 
Dry  and  Wet  Thermometers— ^Free). 

Dry  and  Wet  ThermometerB — (Aapirated,  or  air  made  to  paaa  rapidly). 
DuiieU's  Dew-point. 
Regnault'8  Dew-point — (Blowing). 
B^nanlt*»  Dew-point — (Air  made  to  pass  rapidly). 
2L  To  compare  the  reading  of — 

Mercurial  and  Aneroid  Barometers,  &a 
4th.  Solar  radiation,  by  taking  readin|;8  of  the  blackened-bulb 
thermometer  fully  exposed  to  the  sun,  with  simultaneous  observa- 
tions  of  the  dry-bulb  thermometers,  and  also  cdT  observations  of 
Herschel's  aetinometer. 
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5th.  To  determine  whether  the  Bolar  spectrum,  when  viewed 
from  the  earth,  and  far  above  it,  exhibited  any  difference ;  whether 
there  were  a  greater  or  less  number  of  dark  lines  crossing  it, 
particularly  when  near  sun-setting. 

6th.  To  determine  whether  the  horizontal  intensity  of  the 
earth's  magnetism  was  less  or  greater  with  elevation. 

Propagation  of  sound. 
Amount  of  ozone,  Aa 

In  every  ascent  a  second  or  third  thermometer,  diflbrently  gra- 
duated, has  been  used  to  check  the  accuracy  of  the  readings  ofthe 
dry  thermometer,  and  the  truthfulness  of  the  temperature  shown 
by  it.  In  some  of  the  ascents  a  delicate  blackened-bulb  thermo- 
meter was  placed  near  to  the  place  of  the  dry-bulb  thermometer, 
fully  exposed  to  the  sun  in  cloudless  skies,  or  to  the  sky  at  all 
times :  the  readings -of  this  instrument  were  nearly  identical  with 
those  of  the  drjr-bulb  thermometer  in  clouded  states  of  the  sky, 
and  thus  acted  as  an  additional  check. 

At  all  times  one  or  the  other,  or  both  Besnault's  and  Baniell's 
hygrometers,  have  been  used  sufficiently  often  at  all  heights  to 
show  whether  the  wet-bulb  thermometer  was  in  proper  action,  and 
to  check  the  residts  given  by  the  use  of  the  ory-  and  wet-bidb 
thermometer  on  the  reiduction  ofthe  observations. 

The  author  said  he  would  not  give  a  detailed  account  ofthe  ex- 
periments in  the  year  1862  and  1868,  as  they  were  published,  but 
would  confine  himself  to  some  of  the  results. 

He  said  it  was  soon  found  that  the  state  of  the  sky  exercised  a 
great  influence,  and  the  experiments  had  to  be  repeated  with  two 
groups,  one  with  cloudy  skies  and  the  other  with  clear  skies.  : 

The  results  are  as  follows : — 

The  Decline  ofthe  Temperature  ofthe  Air,  ioUh  Ulevoiion,  when 
the  Bky  was  ehudy. 
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From  17,000  to  18,000  was  1-3  from  2  experimentB,  or  l**  in  771 

„  18,000  „  19,000    „    1-4.     „  2  „  „         715 

„  19,000  „  20,000    „    0-9     „  2  „  „         909 

„  20,000  „  21,000    „    11     „  2  „  „         911 

„  21,000  „  22,000    „    0-8     „  2  „  „       1,250 

„  22,000  „  23,000    „    08     „  2  „  „       1^250 

These  resiilts  show,  when  the  sky  is  cloudy,  the  decline  of  tem- 
perature at  every  1000  feet  increase  of  elevation.  ITp  to  5000  feet 
the  number  of  experiments  upon  which  each  result  is  based  yaries 
from  13  to  22 ;  at  6000  and  7000  feet  to  7  and  6  respectiTcly; 
from  7000  to  16,000  feet  to  4 ;  these  having  been  made  on  two 
davs,  viz.  1863,  June  26  and  September  29,  on  which  davs  tbe 
balloon  was  frequently  enveloped  in  fog  and  clouds  to  the  height 
of  three  and  four  miles,  and  those  above  16,000  feet  on  the  former 
of  these  two  days  only,  during  the  ascent  and  descent,  the  ekj 
being  still  covered  with  cloud  when  the  balloon  was  between  four 
and  nve  miles  high. 

The  Decline  of  the  Temperature  of  the  Air,  with  Elevation^  when 
the  Sky  was  clear ^  or  chiefly  clear. 
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XTp  to  the  height  of  22,000  feet,  the  number  of  experiments 
yaries  from  7  to  17 ;  and  there  can  be  but  little  doubt  that  the 
number  showing  the  decrease  of  temperature  is  very  nearly  true, 
and  approximates  closely  to  the  general  law.  Above  24,000  feet 
the  number  of  experiments  is  too  few  to  speak  confidently  upon 
them,  but  they  are  in  accordance  with  the  series  deduced  from  the 
experiments  at  less  eleyations. 

A  decline  of  temperature  under  a  clear  sky  of  1°  takes  place 
within  100  feet  of  the  earth,  and  at  heights  exceeding  25,000  feet 
it  is  necessary  to  pass  through  1000  feet  of  vertical  height,  as 
appears  in  the  last  coliunn  of  the  preceding  Table,  for  a  decline  of 
1^  of  temperature. 

By  adding  together  successively  the  decline  of  temperature  for 
each  1000  feet,  the  whole  decrease  of  temperature  from  the  earth 
to  the  different  elevations  is  found ;  the  results,  with  a  cloudy  sky, 
are  as  follows : — 

When  the  Shf  was  cloudy. 

feet        feet  *  o  feet 

From  0  to    1,000  the  decrease  was    4'6,  or  1°  on  the  average  of  223 
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These  results,  showing  the  whole  decrease  of  temperature  of  the 
air  frt)m  the  earth  up  to  23,000  feet,  differ  very  considerably  from 
those  with  a  clear  sky,  to  be  spoken  of  presently.  The  numbers 
in  the  last  column  show  the  average  increment  of  height  for  a  de- 
cline of  P,  as  found  by  using  the  temperature  of  the  extremities 
of  the  column  alone.  To  1000  feet  high  the  average  is  1°  in 
223  feet,  increasing  gradually  to  P  in  445  feet  at  23,000  feet. 
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When  the  Sky  Uffta  clear,  or  ehi^  elear, 

feet         feet  ^  foet 
From  0  to    1,000  the  decrease  waB    6'2,orPontbeaT8ngeofl62 

„     0  „    2,000  „  10-9  „  „  m 

„     0  „    8,000  „  14-7  „  „  204 

„     0  „    4,000  „  18-0  „  „  223 

„     0  „    6,000  „  20-9  „  „  28a 

„     0  „    6,000  „  23-5  „  „  266 

„     0  „    7,000  „  26-0  „  „  271 

„     0  „     8,000  „  28-7  „  „  279 

„     0  „     9,000  „  31-2  „  „  289 

„     0  „  10,000  „  33-6  „  „  298 

„     0  „  11,000  „  85-6  „  „  309 

„     0  „  12,000  „  37-9  „  „  817 

„     0  „  18,000  „  4D'l  „  „  824 

„     0  „  14,000  „  421  „  „  333 

„     0  „  16,000  „  43-8  „  „  343 

„     0  „  16,000  „  46  0  „  „  348 

„     0  „  17,000  „  47-9     •       „  ,,355 

„     0  „  18,000  „  49-6  „  „  363 

„     0  „  19,000  „  611  „  „  372 

„     0  „  20,000  „  62-4  „  „  382 

„     0  „  21,000  „  63-6  „  „  392 

„     0  „  22,000  „  64-7  „  „  405 

„     0  „  23,000  „  65-7  „  „  413 

„     0  „  24,000  „  670  „  „  422 

„     0  „  26,000  „  681  „  „  431 

„     0  „  26,000  „  69-1  „  „  441 

0  „  27,000  „  60-1  „     .       „  449 

0  „  28,000  „  61-0  „  „  459 

„     0  „  29,000  „  61-8  „  „  469 

„     0  „  30,000  „  62-3  „  „  482 

These  resiilts,  showing  the  whole  decrease  of  temperature  firom 
the  ground  to  30,000  feet,  differ  greatly,  as  just  mentioned,  from 
those  with  a  cloudy  sky. 

The  numbers  in  the  last  column,  showing  the  average  increase 
of  height  for  a  decline  of  1^  of  temperature  from  the  ground,  to 
that  eleyation,  are  all  smaller  than  those  with  a  cloudy  sky  at  the 
same  elevation.  Each  result  is  based  upon  at  least  seven  exj)eri- 
ments,  taken  at  different  times  of  the  year,  and  up  to  this  height 
considerable  confidence  may  be  placed  in  the  results ;  they  show 
that  a  change  takes  place  in  the  nrst  1000  feet  of  1^  on  an  average 
in  162  feet,  increasing  to  about  300  at  10,000  feet.  In  the  year 
1862,  this  space  of  300  feet  was  at  14,000  feet  high,  and  in  1863 
at  12,000  feet.  Therefore,  the  change  of  temperature  has  been 
less  in  1868  than  in  1862,  and  less  in  1864  than  in  1863;  but 
the  experiments  have  all  been  taken  at  different  times  of  the 
year. 

Without  exception,  the  fall  of  1^  haa  always  taken  plaoe  in  the 
smallest  space  when  near  the  earth. 


»f 
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.  Treating  tli«  obterratlonfl  for  determimng  the  degrees  pt  htuni- 

dity  of  the  air  in  the  same  way,  the  following  are  the  results : — 
When  the  sky  was  cloudy,  saturation 

being  considered  as  100,  the  degree 

of  humidity  on  the  earth  was 74  firom  18  experiments. 

At    1,000  feet  76  „  83  „ 

„     2,000    „    76  „  84 

»  ,  8,000    , 78  „  86  „ 

„     4,000    76  „  27  „ 

„     6,000    „    74  „  16  „     • 

„     6,000    „    78  „  14  „ 

„     7,000    „    62  „  11 

„     8,000    „    64  „  11 

„     9,000    , 50  „.  11 

„  10,000    „    48  „  10 

„  11,000    „    47  „  10 

„  12,000    „    52  „      6 

„  18,000    „ 68  „      6  „ 

n  14,000    „    52  „      5 

n  15,000    „    59  „      8 

„  16,000    „    59  „      2 

„  17,000    „    47  „      2 

„  18,000    „    88  „      2  „ 

«  19,000    , 24  „      2 

„  20,000    „    29  „      2 

„  21,000    „    22  „      2 

„  22,000    „    34  „      1 

„  23,000    „    40  „      1 

The  law  of  moisture  here  shown  is  a  slight  increase  from  the 
earth  to  the  height  of  3000  feet,  and  then  a  slight  decrease  to 
6000  feet,  the  degree  of  humidity  being  at  this  devation  nearly 
of  the  same  value  as  on  the  eround ;  from  6000  to  7000  feet, 
there  is  a  large  decrease,  and  then  an  almost  uniform  decrease  to 
11,000  feet;  it  increases  from  12,000  to  16,000  feet,  and  then 
decreases;  the  number  of  experiments  up  to  11,000  feet  Tary 
firom  10  to  83 ;  and  I  think  good  confidence  may  be  placed  in  the 
result  to  this  elevation,  but  at  heights  of  12,000  feet  the  number 
of  experiments  are  evidently  too  small  to  tspeak  with  any  confidence 
in  respect  to  the  results. 

By  treating  the  results  with  a  dear  or  a  nearly  dear  sky  ia  the 
euune  way,  the  following  results  were  obtained: — 
With  a   dear   sky  the  degree  of 

homidity  on  the  ground  was 69  from   9  experiments. 

At    1,000  feet 61    „    14  „ 

.,     2,000    „    70    „    17 

„     3,000    „    71    „    28 

n     4,000    „    71    „    19 

»     5,000    „    69    „    17 

»     6,000    , 62    „    15 

n.    7,000    „    56    „    la         „ 
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At   8^000  feet 50  from  14  experiments. 

„  9,000  „  60  „  9 

„  10,000  „  46  „  18 

„  11,000  „  43  „  10 

„  12,000  „ 36  „  8 

„  13,000  „  87  „  7 

„  14,000  „  37  „  7 

„  16,000  „ 44  „  6          „ 

„  16,000  „  40  „.  6 

„  17,000  „ 39  „  4 

„  18,000  „  21  „.  2 

„  19,000  „  36  „  2 

„  20,000  „ 33  „  1 

„  21,000  „  32  „  1 

„  22,000  „  21  „  1 

„  23,000  „  16  „  1 

The  law  of  moisture  here  shown  is  a  alight  increase  to  1000  feet, 
a  considerable  increase  between  1000  feet  and  2000  feet ;  a  nearly 
constant  degree  of  humidity  from  2000  to  6000  feet,  and  a  gradual 
decrease  afterwards  to  12,000  feet.  At  greater  heights,  the  numbera 
are  less  regular.  The  results  up  to  11,000  feet  are  based  upon 
experiments  varying  from  10  to  23,  and  are  most  likely  very 
nearly  true  normal  values ;  at  heights  exceeding  12,000  feet,  the 
number  of  experiments  have  varied  from  1  to  8,  and  no  general 
confidence  can  be  placed  in  them. 

By  comparing  the  results  from  the  two  states  of  the  sky,  the 
degree  of  numidity  of  the  air  up  to  1000  feet  high  is  ]  6  less  with 
a  dear  sky  than  with  a  cloudy ;  from  2000  to  6000  is  from  4  to 
6  less ;  at  6000  feet  the  air  with  a  clear  skv  is  much  drier  than 
at  6000  feet,  but  with  a  cloudy  sky  it  is  nearly  of  the  same  degree 
of  humidity,  so  that  the  difference  between  the  two  states  is  large, 
amounting  to  no  less  than  11 ;  the  difference  decreases  to  0  at 
9000  feet,  but  increases  to  4  at  11,000  feet ;  at  heights  exceeding 
11,000  feet,  the  air  with  clear  skies  generally  becomes  very  dry, 
but  with  cloudy  skies  frequently  becomes  more  humid,  as  was  to 
be  expected  from  the  fact  of  the  presence  of  clouds  at  heights  ex- 
ceeding three  and  four  miles. 

In  both  states  of  the  sky  at  extreme  elevations,  the  air  becomes  verf 
dry,  hut,  so  far  as  my  experiments  yo,  is  never  free  from  water. 

At  the  end  of  the  year  1863  the  results  for  temperature  were 
laid  down  on  a  diagram,  and  the  resulting  curve  was  a  hyperbola; 
continuing  this  curve  upwards,  and  reading  out  the  decrease  of 
elevation,  the  following  were  the  results : — ^that  at  the  height  of 

o 

60,000  ft.  the  decline  of  temperature  from  the  earth  would  be  83 
100,000  „  or  19  miles  „  „  „  97 

200,000  „       38     „  „  „  „  106 

638,000  „     100    „  „  „  „  112J 

1,056,000,,     200    „  „  „  „  U5| 
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Showing  that  large  changes  take  pkce  near  the  earth,  amount- 
ing to  24P  in  the  first  nule,  becoming  less  and  less  the  further 
remoyed,  till  the  change  from  100  miles  to  200  miles  is  less  than  8°. 
As  these  results  were  deduced  chiefly  from  experiments  in  the 
summer  and  during  the  hours  of  the  day,  it  became  desirable  to 
take  experiments  at  other  times  in  the  year,  to  ascertain  whether 
this  law  would  hold  good  at  all  times  of  the  year,  and  at  all  times 
of  the  day. 

For  this  purpose  it  was  necessary  to  take  experiments  in  the 
winter,  spring,  and  autumn.  He  then  described  the  experiments 
made  at  these  seasons,  and  pointed  out  that  those  made  on 
September  29,  January  12,  and  April  6,  during  the  day,  differed 
yery  much  from  the  general  laws ;  and  those  on  June  13,  20,  and 
27,  made  a  little  before,  at  the  time  of  sunset,  and  a  little  after- 
wards, differed  materially  from  those  made  when  the  sun  was  at  a 
ffood  altitude ;  for  instance,  on  June  13,  at  the  time  of  sunset,  no 
difference  in  temperature  was  experienced  for  2000  feet  from  the 
earth. 

\  It  is  yery  dear  from  the  particulars  of  each  ascent,  that  they 

I  cannot  all  be  combined,  or  all  used  in  deducing  general  laws. 

I  Those   ascents  which  haye  been  made  during  the  past  year 

under  similar  circumstances  to  those  from  which  the  laws  of 

I  decrease  of  temperature  were  found,  when  combined,  do  not 

^  change  the  yalues  preyiously  found  to  any  great  amount;  but 

those  which  have  oeen  made  under  other  circumstances,  such 

;  as  in  the  winter  and  at  times  of  the  setting  sun,  differ  yery 

greatly  indeed. 

The  deyiation  from  this  law,  howeyer,  in  winter  is  certainly  of 

^  the  highest  importance  to  us ;  the  meeting  of  a  strong  current  of 

,  air  from  the  S.  W .  of  so  great  a  depth  as  nearly  one  mUe,  oyer  our 

country  on  January  12,  in  the  season  of  winter,  which  current  I 

I  know  continued  many  days,  must  haye  exercised  great  influence. 

[  This  was  the  first  instance  of  meeting  with  a  stream  of  air  of 

[  higher  temperature  than  on  the  earth ;  aboye  this  the  air  was  dry, 

;  and  higher  still  it  was  yery  dry :  fine  granular  snow  was  falling 

I  thickly  aboye  this  warm  stream  of  air. 

'  The  S.W.  current  being  thus  obseryed  is  of  the  highest  import- 

ance as  bearing  upon  the  yery  high  mean  temperature  we  ex- 
perience during  winter,  so  much  higher  than  is  due  to  our  position 
on  the  earth's  surface,  and  it  is  highly  probable  that  to  its  fluctua- 
tions the  yariations  of  our  winters  are  due. 

Our  high  winter  temperature  has  hitherto  been  referred  for  the 

f  most  part  to  the  influence  of  the  heated  water  of  the  G-ulf  Stream ; 

'^  but,  if  this  were  the  case,  the  same  agency  being  at  work  around 

the  coast  of  France  should  exercise  the  same  influence,  yet  we 
know  that  the  winters  of  Prance  are  more  seyere  than  our  own, 
though  situated  so  much  south  of  us. 

Dr.  Stark,  of  Edinburgh,  some  years  since  referred  the  mildness 
of  the  winters  in  Britain  for  the  most  part  to  preyalence  of  the 
S.W.  or  anti-trade  wind,  which  is  the  preyailing  aerial  current  in 
this  latitude  during  wintert 
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He  observes,  so  long  as  these  winds  blow,  we  have  no  frosts  or 
intense  colds ;  but  the  moment  the  wind  changes  during  winter  to 
an  easterly,  north-easterly,  or  northerly  dircK^on,  we  have  both 
frost  and  snow,  and  more  or  less  intense  cold. 

The  S.W.  winds  in  their  course  meet  with  no  obstroctian  in 
coming  to  us,  but  they  blow  directly  to  us  and  to  Norway  over 
the  Athmtic ;  and  hence  we  enjoy  a  much  milder  climate  during 
winter  than  any  other  lands  not  simibirly  situated  with  regard  to 
such  winds. 

The  south-west  winds  cannot  reach  France  till  they  have 
crossed  the  whole  of  Spain  and  the  high  mountain-range  of  the 
Pyrenees ;  and  by  the  time  they  have  crossed  that  mountainous 
countiT  they  are  so  much  cooled  that  France  can  derive  company 
tively  little  benefit  from  them,  and  hence  apparently  her  more 
severe  winters. 

Another  fact  may  be  inferred  from  this  winter  trip :  it  has 
alwavs  been  a  matter  of  great  di£Bculty  to  me  to  account  for  the 
simuLtaneouB  appearance  of  dense  fog  over  the  whole  country  and 
extending  far  out  to  sea ;  but  the  fact  of  a  warm  current  of  air, 
situated  under  a  mass  of  snow  falling,  would  fully  account  for  ihe 
production  of  any  amount  of  foe. 

Another  inference  may  be  drawn  from  the  facts  noticed.  If 
during  the  prevalence  of  a  warm  current  of  air  passing  over  these 
islan£  there  can  be  currents  of  air  of  so  low  a  temperature  aa  ex- 
perienced, it  is  evident  that  aa  it  is  but  a  struggle  between  two  or 
more  forces,  either  of  which  may  preponderate  at  any  moment,  it 
is  not  safe,  therefore,  in  the  winter  months,  how  mild  soever  the 
weather  may  be,  to  go  thinly  clothed  at  any  time ;  for  at  any 
moment  this  warm  current  may  be  deflected,  and  its  place 
occupied  by  the  cold  current,  and  thus  some  of  our  sudden  and 
apparentlv  unaccountable  changes  may  be  due. 

From  tne  fact  of  no  change  of  temperature  being  met  with  at 
the  time  of  sunset  on  June  18,  for  2000  feet  from  the  earth,  that  a 
much  smaller  change  took  place  than  usual  on  June  20,  a  little 
before  sunset,  and  that  on  June  27,  after  sunset,  aa  well  aa  could 
be  determined,  the  change  to  8000  feet  was  small,  it  would  seem 
that  the  laws  which  hold  aood  hy  day  do  not  hold  good  by  night; 
indeed^  it  teems  probable  that  at  night,  for  some  little  dietattee^  ike 
temperature  may  increase  with  elevation,  instead  qf  decreasing,  l^iia 
can  only  be  determined  by  experiments  at  night. 

Gomparine  the  results  of  one  experiment  with  another  with 
respect  to  the  moisture  in  the  air,  at  the  same  elevation,  it  is 
found  to  be  very  different  at  different  times ;  and  that  on  the  same 
day  the  moisture  is  very  differently  distributed,  there  having  been 
on  some  of  the  days  of  experimenta  several  successive  wet  and  dry 
strata  placed  one  above  the  other. 

The  variation  in  this  climate,  its  frequent  disturbed  atmoqd&eie, 
the  smallness  of  the  country,  causing  great  anxiety  after  passing 
through  clouds  and  out  of  sight  of  the  earth,  for  fear  of  descending 
over  the  sea,  when  the  balloon  has  no  longer  power  to  keep  up, 
rendering  each  experiment  limited  in  \t^  duration^  show  that  per- 
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bApB  this  ooimtry  is  not  the  best  for  determining  the  laws  which 
govern  atmospheric  changes. 

Mr.  Ghlaisher  said  he  was  ghid  to  learn  that  similar  observa- 
tions are  contemplated  being  made  in  France,  and  he  hoped  that 
similar  observations  will  be  made  in  other  countries;  tor  it  is 
probable  that  above  the  large  plains  of  the  Continent,  where  the 
weather  is  more  uniform,  and  where  an  observer  can  be  for 
hours  out  of  sight  of  land  without  anxiety,  that  the  experiments 
can  be  more  easily  made,  and  probably,  too,  the  general  laws 
made  more  easily  apparent. 

Many  ascents  will,  however,  be  necessary ;  clouds  as  large,  and 
clouds  £eur  colder  than  any  I  have  met  with,  were  experienoeid  by 
Messrs.  Bixio  and  Barral,  in  their  ascents,  in  June  and  Jul^  1850, 
from  Paris.    These  gentlemen  made  two  ascents  for  scientific 

Surposes,  and  although  from  accidents  the  ascents  were  of  short 
uration,  the  results  were  of  high  interest.  Among  them,  they 
noticed  that  they  passed  through  a  cloud  of  ioides,  which  sus- 
tained themselves  in  the  air,  as  it  appeared  to  them,  contnuy  to 
the  laws  of  gravity ;  but  upon  their  horizontal  surfaces  they  saw 
beneath  them,  however,  an  exact  image  of  the  sun,  formed  by  the 
reflexion  of  the  luminous  ravs  on  the  crystals  of  ice  floating  about 
in  a  foggy  atmosphere ;  and  they  noticed  the  temperature  of  the 
doud  to  be  as  low  as  —40^,  a  far  greater  degree  of  cold  than  I 
ever  experienced. 

With  such  variations  as  these,  as  many  ascents  will  be  neces- 
sary to  be  made  in  France  as  in  England,  to  determine  general 
laws ;  but  each  ascent  may  be  made  far  richer  in  results  than  any 
one  in  England. .  In  Erajice,  the  duration  of  a  journey  will  \yd 
limited  only  by  the  wishes  of  the  observer,  and  not  as  here  by  the 
sea,  or  by  one  solitary  hour's  observations — ^that  being  the  time 
frequently  in  which  we  approach  the  sea. 

It  is  certain  that  there  are  in  the  higher  regions  of  the  earth's 
atmosphere  spaces  subjected  to  great  cold,  and  others  to  consider- 
able heat ;  that  there  exist  some  clouds  of  very  low  temperature, 
and  some,  as  those  passed  through  on  January  12,  for  a  mile  in 
thickness,  of  comparatively  high  temperature. 

The  presence  of  such,  either  cold  or  hot  currents,  passing  over 
the  country  must  play  an  important  part  in  all  our  meteorological 
phenomena,  and  must  exert  a  great  influence  upon  our  climate. 

When  these  experiments  were  first  undertaken,  it  was  expected 
that  a  few  ascents  would  have  given  the  information  sought ;  the 
number  of  experiments  made  is  twenty-five,  and,  so  Sir  from 
exhausting  the  subject,  they  indicate  a  much  wider  field  for  future 
operations. 

Th^  law  ofdecreaie  qftempern^ure  under  ariinafy  eireumitaneeaiy 
hoth  with  a  elear  and  a  chudy Mhy^wJum  themmit  above  ike  Aortnm, 
in  the  months  of»ummery  I  think  if  pretty  weU  determined  ;  but  from 
the  eeriee  qf  obeervationa  made  in  winter ^  we  cannot  aay  eueh  lawe 
hold  good  -throughout  the  year :  neither  can  we  eay  that  the  lawe 
which  hold  good  by  day  will  be  true  by  night;  and  the  general  reeuU 
qftheee  d^erenoesmuet  be  that  theweor^ptical  law  qf  reaction  now. 
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used  must  he  abandoned,  and  that  every  observatory  wUl  have  to  deter- 
mine its  own  laws  independently. 

Solar  Badiation :  Blaekened-iulh  Thermometer,  and  HerseheVs 
Actinometer  Observations. 

On  August  81,  at  the  heights  of  7000  and  8000  feet,  the 
blackened-bulb  thermometer,  exposed  to  the  full  influence  of  the 
sun,  read  3°  only  higher  than  the  shaded  thermometer. 

On  September  29,  at  the  height  of  14,000  feet,  the  excess  of 
reading  of  the  blackened-bulb  thermometer  was  2^^  only  under  a 
bright  sun,  the  increase  of  readings  of  the  actinometer  was  from 
8  to  5  divisions  only ;  at  13,000  feet  the  excess  of  the  blackened- 
bulb  readings  increased  to  4^  and  5°,  and  the  increase  in  one  minute 
of  the  actinometer-readings  was  7  to  8  divisions.  At  the  height  of 
3000  feet  and  4000  feet  the  influence  of  the  sun  increased,  raising 
the  blackened-bulb  to  7^  and  8°  in  excess  of  the  readings  of  the 
shaded  thermometer ;  the  scale-readings  of  the  actinometer  in- 
creased to  20  and  25  divisions  in  one  minute,  and  on  reaching  the 
ground  the  increase  in  the  same  time  was  from  45  to  50  divisions. 

On  January  12  the  readings  of  the  exposed  and  shaded  thermo- 
meters were  nearly  alike. 

On  April  6  I  was  unable  to  use  the  actinometer,  and  never 
succeeded  in  placing  it  properly.  The  excess  of  reading  of  the 
blackened-bulD  thermometer  was  but  small  during  the  cloudy  state 
of  the  sky,  and  increased  to  S''  and  6°  at  10,000  feet ;  this  excess 
increased  on  descending  into  the  lower  atmosphere,  until  doud  was 
entered. 

On  June  13  the  excess  was  at  all  times  small. 

On  June  22,  at  many  inspections  the  readings  of  the  two  ther- 
mometers were  identical. 

On  June  27,  the  exposed  thermometers  nearly  always  read  lower 
than  the  shaded  thermometer ;  on  examination  of  these  instru- 
ments afterwards,  they  were  both  found  to  read  correctly. 

On  August  29,  the  blackened-bulb  thermometer  read  lower  than 
the  shaded  thermometer  till  6000  feet  were  passed ;  it  then  read 
higher,  increasing  to  7^  at  14,000  feet  high. 

Prom  all  these  experiments  it  seems  that  the  heat-raya  in  their 
passage  firom  the  sun  pass  the  small  bulb  of  a  thermometer,  com- 
municating very  little  or  no  heat  to  it,  similar  results  being 
shown  by  the  use  of  Herschel's  actinometer  on  every  occasion  that 
I  have  had  an  opportunity  of  using  it.  JE^om  these  experiments  let 
may  i^fer  that  the  heat-rays  from  the  sun  pass  through  space  without 
loss,  and  become  effective  only  where  wanted,  and  in  proportion  to  the 
density  of  the  atmosphere  or  the  amount  of  water  present  throngh 
which  they  pass;  ana,  if  so,  the  proportion  of  heat  received  at  2i^ 
eury,  Venus,  Jupiter,  and  Saturn  may  be  the  same  as  that  received 
at  the  Earth,  if  the  constituents  of  their  atmospheres  be  the  smne  as 
that  of  the  Earth,  and  greater  if  the  density  be  greater;  so  that  the 
effective  solar  heat  at  Jupiter  and  Saturn  may  be  greater  than  at 
either  the  inferior  planets  Mercury  or  Venus ^  notwithstanding  their 
far  greater  distances  from  the  sun* 
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Different  Velocities  of  Air,— The  Wind. 

On  September  29,  the  balloon  left  Wolverhampton  at  1^  43*"  a.m., 
and  fell  near  Sleaford,  a  place  ninety-five  miles  from  the  place  of 
ascent,  at  10*^80"A.]f.  IDuring  this  time  the  horizontal  move- 
ment of  air  was  thirty-three  miles,  as  registered  at  Wrotteslej 
Observatory. 

On  October  9,  the  balloon  left  the  Crystal  Palace  at  4^  49^  p.m., 
and  descended  at  Pirton Grange,  aplace thirfcy-five  miles  from  the 
place  of  ascent,  at  6^  30°^  p.m.  ;  !Kobinson's  anemometer  during 
this  time  registered  ei^ht  miles  at  the  Bo;^al  Observatory,  Green- 
wich, as  the  horizontal  movement  of  the  air. 

On  January  12,  the  balloon  left  the  Boval  Arsenal,  Woolwich, 
at  2^  %^  P.M.,  and  descended  at  Lakenheath,  a  place  seventy  miles 
from  the  place  of  ascent,  at  4^  10°^  p.m.  ;  at  the  Boyal  Observatory, 
by  Bobinson's  anemometer,  during  this  time  the  motion  of  the  air 
was  six  miles  only. 

On  April  6,  the  balloon  left  the  Eoyal  Arsenal,  Woolwich,  at 
4^  %^  P.M. :  its  correct  path  is  not  known,  as  it  entered  several 
different  currents  of  air,  the  earth  being  invisible  owing  to  the 
mist ;  it  descended  at  Sevenoaks,  in  Kent,  at  5^  37""  p.m.,  a  point 
fifiieen  miles  from  the  place  of  ascent ;  five  miles  was  reristered 
during  this  time  by  Eobinson's  anemometer,  at  the  Boyaf  Obser- 
vatory, Greenwich. 

Prom  all  the  experiments,  ike  velocity  of  the  air  at  the  earth's 
sufface  appears  to  he  very  much  less  than  at  a  high  elevation. 

Different  Currents  in  the  Atmosphere, — The  Wind, 

1862.— July  80. 
The  direction  of  the  wind  before  starting  was  N.  W. 
h.  m.    8.  feet. 

At  4  41  15  at    480  the  direction  of  the  wind  was      S.W. 
„   6  17  80  „   6165        „  „  „  „     N.N.W. 

„   6  40  30  „  6183        „  „  „  „         N. 

1862.--September  1. 
The  direction  of  the  wind  before  starting  was  E.N.E.,  verging  to  E. 
h.  m.     &  feet 

At  5    4    0  P.M.,  at  3268  the  direction  of  the  wind  E.N.E. 

„  5  10    0      „       3318           „            „            „  E. 

„  6  11  30      „       3660           „            „            „  E.S.E. 

„  5  17    0      „       3680           „            „            „  B.N.E. 

„  5  36    0      „       4190           „            „            „  W. 

1863.— March  31. 
h.  m.    8.  feet 

At  4  68    0  P.M.,  at  18,302  the  direction  of  the  wind  was  N.E. 
„  4  68  30      „       17,097        „  „  „  „  S.W. 

„  5  12    0      „       20,865        „  „  „    nearly  W. 

„  6  16    0      „         4,441        „      ,      „  .  S.E. 

„  6  16    0      n        5,168  moving  back  again. 
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1868.— July  11. 
Before  Btaiting  the  wind  was  E. 
h.  m.     8.         feet 


At  4  S9  80  at  2638  the  directioii  of  the  wind  was 

N. 

„  7  14    0  „  1876 

t9                        79 

99                    9} 

B. 

„  7  56  46  „   1020 

if                      91 

99                    99 

B3. 

„  7  57    0  „  1000 

n               1) 

99                     99 

W. 

1864.- 

—January  12. 

h.  m.     s.            f«et 

At  2    9    0  at       656  the  diiection  of  the  wind  was 

N.B. 

„  2  14    0  „     1,828 

»            » 

99                    99 

E. 

„  2  11    0  „     1,618 

99                        99 

99                    99 

S.W. 

„  2  82    0  „     5,401 

»                        » 

99                     99 

S. 

„  8    8    0  „     8,086 

»                        » 

99                     99 

8.S.W. 

„  8  20    0  „   10,017 

»                        »> 

99                     9> 

8.S.E. 

Comparison  of  the  Temperature  of  the  Dew-point  hy  different 

Inetrtimente, 
In  the  experiments  of  every  year,  there  seems  to  be  no  certain 
difference  in  the  determination  of  the  temperature  of  the  dew- 
point  by  Daniell's  and  Eegnault's  hygrometers,  and  this  tempem- 
ture  determined  by  the  use  of  the  ivy-  and  wet-bulb  thermome- 
ters seems  to  be  verv  closely  approximate  indeed  to  the  results 
obtained  by  either  of  these  instruments,  as  will  be  seen  by  the 
following  comparison  of  the  results. 

As  found  from  all  the  simultaneous  determinations  of  the  tem- 
perature of  the  dew-point  by  Daniell's  hygrometer  and  the  dry- 
and  wet-bulb  thermometers  (free), 

The  temperature  of  the  dew-point  by  the  dry-  and  wet-bulb 
(free)  up 

feet  feet  ^  Experiments. 

to    1,000  was  0*1  lower  than  by  Daniell's  f     21 
hygrometer    . . .  from  / 
From    1,000  „    2,000    „    O'l         „  „  „  40 

„       2,000  „    8,000    „    the  same  as  by   „  „  54 

„       8,000  „    4,000    „  „  „  „  60 

„       4,000  „    6,000    „    0-4  lower  than  by  „  83 

„       6,000  „    6,000    „    0-6         „  „  „  38 

„       6,000  „    7,000    „    0-2         „  „  „  34 

„       7,000  „    8,000    „    the  same  as  by  „  9,  8 

„       8,000  „    9,000    „    1-6  higher  than  by  „  2 

„       9,000  „  10,000    „    1-2         „  „  „  2 

„      10,000  „  11,000    „    0-3         „  „  „  1 

„     11,000  „  12,000    „    5-6  lower  than  by  „  3 

„     12,000  „  13,000    „    0-3  higher  than  by  „  6 

„      13,000  „  14,000    „    0-8  lower  than  by  „  7 

„      14,000  „  16,000    „    10         „  „  „  2 

The  number  of  experiments  made  up  to  the  height  of  7000  feet, 
varying  from  21  to  60  in  each  1000  feet  as  taken  in  the  last  three 
years,  is  sufficient  to  enable  us  to  speak  with  confidence;  the 
results  are,  that  the  temperatures  of  the  dew-point  as  found  by 
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the  use  of  the  dry-  and  wet-bulb  thermometers,  and  my  hygrome- 
trical  tables,  are  worthy  of  full  confidence  up  to  this  point.  At 
heights  exceeding  7000  feet,  the  three  years'  experiences  do  not 
yield  a  sufficient  number  of  experiments  to  give  satisfactory 
residts.  Before  we  can  speak  wita  certainty  at  these  eleyations 
more  experiments  must  be  made. 

Let  us  take  the  balloon  as  we  find  it,  and  apply  it  to  the  uses 
of  vertical  ascent ;  let  us  make  it  subservient  to  the  purposes  of 
war — an  instrument  of  legitimate  strategy ;  or  employ  it  to  ascend 
to  the  verge  of  our  lower  atmosphere ;  and,  as  it  is,  the  balloon 
will  claim  its  place  among  the  most  important  of  human  inven- 
tions, even  if  it  remain  an  isolated  power,  and  should  never  be- 
come engrafted  as  the  ruling  principle  of  the  mechanism  we  have 
yet  to  seek. 


INSTRUMENTS. 


On  the  Construction  of  Double-scale  Barotnetere. 

By  WiLLiJLM  Mathswb,  Jun. 
[From  the  *  Pkilosophical  Magarine '  for  January  1866.] 
To  the  Editors  of  the  Philosophical  Magazine  and  Journal. 
Gentlbhik, — ^In  a  short  paper  which  you  did  me  the  favour  to 
insert  in  your  December  number,  it  was  remarked  that  there  was 
reason  to  fear  that  double-scale  barometers  were  not  always  pro- 
perly graduated  in  this  country.    I  was  then  unaware  of  the  ex- 
tent to  which  barometers  with  incorrect  metrical  scales  have 
recently  been  manufactured  by  the  most  eminent  firms  in  London. 
I  have  in  my  own  possession  a  standard  barometer,  two  mountain 
barometers,  and  a  mountain  aneroid  by  four  of  our  first  makers, 
and  in  each  of  these  the  metrical  scale  is  erroneous,  while  a  moun- 
tain aneroid  by  Secretan  of  Paris  is  afiected  by  a  similar  error  in 
the  English  scale.    My  friend  Mr.  Tuckett,  of  Bristol,  who  has 
been  investigating  this  subject  simultaneously  with  myself,  informs 
me  that  all  his  instruments  are  likewise  inaccurate. 
The  nature  of  the  error  may  be  explained  as  follows : — 
Suppose  a  standard  brass  vard,  divided  to  inches,  at  the  normal 
temperature  of  62^  F.,  to  be  laid  beside  a  standard  brass  metre  di- 
vided to  millimetres  at  the  normal  temperature  of  32^  F.,  with 
their  zero-points  coincident.    Then  by  (jhiyot's  Tables  for  con- 
verting inches  into  millimetres,  at  their  respective  normal  tempe- 
ratures, each  inch  of  the  English  standara  will  correspond  with 
25*39954  millims.,  and  80  inches  with  761*986  millims.,  or  762 
millims.  very  nearly. 

Next,  suppose  the  temperature  of  the  standard  metre  to  be  in- 
creased 30^  F.,  and  so  to  oe  made  equal  to  the  temperature  of  the 
£nglish  standard. 

The  coefficient  of  the  linear  expansion  of  1      00000104344 

brass  per  degree  F.  being j 

That  for  80P  wm  be 0000818032 
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Each  length  of  the  standard  metre  which  corresponded  with  the 
inch  of  the  English  scale  will  have  expanded  tnrough  a  space 
equal  to  "OOTQS  millim.,  and  the  length  which  corresponded  with 
80  inches  through  '238  millim. 

It  is  manifest  that  whatever  lengths  correspond  at  the  tempera- 
ture  of  60^  E.  will  correspond  also  at  all  temperatures  common  to 
the  two  scales. 

We  have  therefore  the  following  relations : — 

At  the  DomiAl  temperatuTM  of 

the  itandArdf.  At  all  oommon  temperatnici. 

1  inch     =  2639954  millims.  1  inch     =  25'89I6  millims. 

80  inches  =761*986  „  30  inches  =761*748         ,, 

In  a  large  number  of  double-scale  barometers  which  have  re- 
cently been  examined  by  my  friends  and  myself,  the  metrical 
reading  of  762  millims.  has  been  found  to  comcide  exactly  with 
80  inches,  and  therefore  to  be  in  excess  by  nearly  a  quarter  of  a 
millimetre.  I  accordingly  requested  one  of  the  makers  to  inform 
me  on  what  principle  he  made  the  graduation.  His  answer  was  as 
follows : — 

"  I  graduate  the  English  scale  with  great  care  by  comparison 
with  an  English  standard ;  I  find  from  Guvot's  Conversion-tables 
that  80  inches,  =  762  millims.  ver^  nearly;  I  make  a  marie  on 
the  French  side  of  the  scale  opposite  to  30  inches,  and  by  means 
of  a  dividing  engine  I  divide  the  space  between  that  mark  and  the 
zero-point  into  762  equal  parts,  which  I  call  millimetres.  I  be- 
lieve this  method  is  universally  practised  in  England." 

It  is  obvious  that  these  millimetres  are  all  too  short,  and  that  it 
is  impossible  that  the  reading  of  a  metrical  scale  so  constructed 
can,  when  reduced,  ever  agree  with  the  English  one. 

Mr.  Tuckett  has  prepared  a  new  set  of  conversion-tables,  based 
on  the  hypothesis  of  the  two  scales  having  the  same  temperature, 
and  has  distributed  them  to  several  of  the  London  makers,  most  of 
whom  immediately  recognized  the  inaccuracy  of  the  method  th^ 
had  been  employing,  and  promised  to  correct  it  for  the  future.  It 
is  of  course  desirable  that  the  production  of  inaccurate  barometers 
should  be  stopped  as  speedily  as  possible,  and  I  therefore  venture 
to  give  a  word  of  advice  to  purchasers.  JFhen  a  barometer  u 
offered  to  yoUy  eet  the  vernier  to  80  inehes,  and  if  the  metrical  reading 
thould  he  762  millims,,  reject  the  instrument  at  once,  I  trust  also 
that  the  matter  will  not  be  lost  sight  of  at  Kew  and  Qreenwich, 
and  that  barometers  with  incorrect  metrical  scales  will  no  longer  be 
passed  without  comment  when  sent  to  those  observatories  for  ex- 
amination. I  am,  Gentlemen, 

Your  most  obedient  Servant, 

WiLLIAK  MaTHSWS,  JuU. 
61  Carpenter  Road,  Edjg^Mtfton, 
Deoc 


:)eoember  12, 1864. 


ERRATA. 
Page  327,  line  4  from  top«  for  Bogus  r^ad  Bogers. 
Page  355,  line  last  in  small  Uble,/or  ^^  read  Qd'*-^. 
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The  names  of  Three  Candidates  for  admission  into  the  Society 
were  read* 


XCIX.  On  the  MortaUty  of  London^  in  connexion  with  the  DaUy 
Weather  Diagram  for  1864,  and  the  Compariione  of  the  Ourvee 
of  each  of  the  Elements  delineated  thereon  with  each  other  and 
with  the  Mortality.    By  C.  O.  F.  Catob,  Esq.,  M.A. 

Ik  my  former  paper  on  this  diagram  (read  by  Mr.  G-laisher  at  the 
Meeting  of  this  Society  on  April  19, 1865)  I  briefly  considered 
the  curves  of  the  Pressure  of  the  Atmosphere,  and  the  Tempo* 
lature, — the  Eainfall, — and  the  Direction  of  the  Wind,  separately : 
now,  and  to  some  extent  in  continuation  thereof,  I  propose  to  eon-> 
sider  the  weekly  mortality  of  London  in  connexion  with  the  dia:- 
gram ;  and  then  to  consider  how  the  curves  of  the  elements  traced 
thereon  seem  to  have  been  varied  or  influenced  by  each  of  the 
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other  elements ;  and,  also,  how  far  all  or  any  of  them  seem  to  haye 
had  any  influence  on  the  mortality,  in  the  year  1864,  as  per  the 
following  sketch : — 

Sketch  or  Analysis. 
MOETALITY    p.440,4il 

Comparisons  of  the  different  elements  one  with  another,  and 
with  the  mortality : — 

I.  Pressure  of  Atmosphere  with 

1.  Lunations,  &c 

2.  Mean  Temperature  

3.  Mortality  }^  p.  441^44 

4.  Direction  of  the  Wind     

5.  Kainfall 

11.  Lunations,  &c.,  with 

1.  Temperature 

2.  Direction  of  the  Wind     I       444.^5 

3.  Mortality  (  ^* 

4.  BainfaU 


III.  Temperature  with 

1.  Direction  of  the  Wind    

2.  Mortality }« p.  445-447 

3.  EainfaU 


;}'■ 


IV.  Direction  of  the  Wind  with 

L  Mortality 1      447-450 

2.  EainfaU jp.M/-4&u 

V.  Mortality  with 

EainfaU p.  450 

The  Mortality. — The  weekly  numbers  of  deaths  in  London  are 
taken  from  the  Eegistrar  General's  Weekly  Eetums.  The  weekly 
period  of  registration  ends  on  Saturday ;  but  it  is  impossible  that 
the  deaths  registered  in  any  week  can  be  identical  with  the  deaths 
in  that  week :  as  it  is  most  probable  that  the  deaths  on  Sunday 
to  Tuesday,  inclusive,  would  be  registered  on  or  before  the  foUow- 
ing  Saturday,  and  that  the  deaths  on  Friday  and  Saturday  would 
not  be  registered  until  some  time  in  the  foUowing  week,  whUe 
those  on  Wednesday  and  Thursday  might  be  either  in  the  current 
or  following  week,  it  seems  preferable  to  give  one  of  these  two 
days  to  each  week ;  and,  in  order  to  attribute  the  recorded  morta- 
lity to  its  true  date,  to  consider  each  week  as  ending  on  the 
Wednesday  preceding  the  Saturday  up  to  which  the  weekly 
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returns  are  made.    Thursday  to  Wednesday  is,  therefore,  the 
weekly  period  adopted  in  the  diagram. 

The  year  began  with  a  very  high  mortality,  chiefly  from  diseases 
of  the  respiratory  organs,  the  maximum  for  the  year  (2427,  of  which 
837  were  from  this  class)  occurring  in  the  week  ending  January 
18.  The  following  week  the  number  was  2180;  and  these  are  the 
only  instances  of  a  mortality  exceeding  2000  either  this  year  or  for 
many  years  past,  in  fact,  I  believe,  the  highest  ever  recorded.  The 
mortality  gradually  decreased,  with  slight  fluctuations,  to  the  week 
ending  June  1,  when  1218  deaths  occurred,  which  was  the  minimum 
for  the  year ;  it  then  increased  slightly  to  the  end  of  July.  In  the 
two  weeks  ending  July  27  and  August  8,  the  deaths  were  respect- 
ively  1607  and  1595,  arising  no  doubt  from  the  extreme  drought 
and  insu£Scient  flushing  of  the  sewers.  The  numbers  then  de- 
creased again  to  the  week  ending  September  21,  when  1229  deaths 
took  place ;  they  then  increased  again  to  the  week  ending  Novem* 
ber  16, 1742  deaths  occurring,  and  from  this  time  continued  high, 
with  one  exception,  to  the  end  of  the  year.  On  the  whole,  it  is  seen 
that  the  mortality  is  much  less  in  the  summer  than  in  the  winter 
monihe. 

COMiPABISOKS. 

Next,  to  compare  the  different  elements  one  with  another,  and 
with  the  mortality. 

I.  First.  The  Pressure  of  the  Atmosphere  with  each  of  the  oi^er 
elements.  1.  There  seems  nothing  particularly  worthy  of  remark  in 
comparing  the  fluctuations  of  the  readings  of  the  barometer  with  the 
lunations,  &c.  2.  In  glancing  the  eye  over  the  diagram,  it  appears, 
in  comparing  the  curve  qf  the  barometer  with  that  of  the  mean 
temperature,  that  in  most  instances  where  there  has  been  a  con- 
siderable depression  in  the  barometer,  there  has  also  been  a  de- 
pression in  the  temperature ;  but  that  the  latter  has  preceded  the 
former  by  about  one,  two,  or  three  days,  and  that  the  latter  has 
begun  to  rise  again  one,  two,  or  three  days  before  the  former ;  for 
instance,  temperature,  after  being  low,  begins  to  rise  a  little  be* 
fore  the  barometer  after  being  low. 
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From  this  it  would  seem,  if  the  reading  of  the  barometer  has  been 
decreasing  while  the  mean  temperature  has  been  decreasing,  and  con- 
tinues  to  do  so  after  the  latter  has  began  to  rise^that  the  former  will 
begin  tolncrease  two  or  three  days  after  the  curve  of  the  temperature 
has  begun  to  take  an  upward  turn.  However,  I  do  not  mean  to 
try  to  establish  any  rule  of  this  kind ;  but  merely  think,  from  tiie 
number  of  instances  in  this  year  only,  that  it  is  worthy  of  future 
examination. 

8.  There  seems  to  be  nothing  particular  to  remark  in  comparing 
the  harometrie  curve  with  the  mortaliUf, 

4.  In  comparing  the  harometer-reading9  with  the  directum  ofi^ 
wind,  it  seems  that  the  coming  north-easterly  wind  causes  an  in- 
crease in  the  barometer-reading,  whether  it  remains  high  or  not, 
while  the  north-easterly  wind  continues  ;  in  a  good  many  cases  the 
curve  rises  for  one  or  two  days  and  then  falls  for  some  days,  the 
wind  remaining  north  or  ea8t,*-for  instance,  January  1  to  8  rising 
from  1  to  8,  and  fidling  continuously  till  the  8th.  Again,  Febru- 
ary 4  to  11,  rising  the  first  two  days,  and  fidling  for  five  days,  the 
north  wind  prevailing  all  the  time,  and  a  weH-^outh-weit  wind 
immediately  following  (which  lasted  five  days)  brought  an  incresM 
in  the  reading  of  the  barometer  of  0*9  of  an  inch.  Then  torn 
February  16  to  26,  north-east  wind,  the  reading  increased  rather 
more  than  ^  inch  in  two  days  and  half,  and  then  decreased  the  same 
amount  in  two  days,  and  remained  without  much  variation  till 
February  26 ;  then,  with  an  east  wind,  it  decreased  0*8  in.  in  six 
days.  Again,  March  16  to  24,  east-north-east  wind,  the  barome- 
ter-reading increased  about  0*85  in.  in  the  first  thirty-six  hours, 
and  then  decreased  about  0*66  in.  in  three  days,  and  remained 
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low  four  days.  Again,  April  6  to  15,  generally  east  wind; 
it  increased  0*2  in.  in  three  days  and  a  half,  and  then  fell  about 
0-62  in.  by  the  15th.  But  from  April  19  to  May  19,  with  pre- 
yailing  east  wind,  it  remained  pretty  steady,  with  slight  fluctua- 
tions, and  fine  and  generally  warm  weather.  On  May  22,  when 
the  north  wind  again  blew,  it  raised  the  barometer-reading  nearly 
0-3  in.  in  a  day  and  a  half,  but  decreased  again  gradually  till  the 
dlst  about  0*55  in.,  with  north  wind  prevailing.  From  July  6  to 
18,  north-east  wind  prevailed,  with  a  very  steady  and  pretty  high 
barometer.  A  sinular  curve,  again,  as  above  mentioned,  from 
October  9  to  15,  with  northerly  wind.  But  from  October  25  to 
November  12,  with  east-north-east  wind,  there  was  not  a  like 
curve :  in  this  case  the  readings  increased  1*8  in.  in  ten  days,  which 
was  the  maximum  of  the  year,  followed  by  the  great  decrease  of 
about  1*8  in.  to  the  minimum  of  the  year,  the  first  six  days  of 
which  were  with  east-north-east  wind ;  and,  again,  from  Decem- 
ber 9  to  26,  with  east  and  east-north-east  wind,  there  was  another 
dissimilar  curve,  the  barometer-reading  increasing  most  of  the 
time.  From  these  cases,  it  seems,  in  the  first  five  months  of  the 
year,  not  that  the  barometer  always  remained  high  with  a  north- 
easterly wind,  but  that  for  the  first  two  or  three  days  only  of  its 
continuance  it  caused  the  barometer  to  rise  rather  quickly,  fol- 
lowed by  a  gradual  fall  extending  over  a  much  longer  period ;  and 
in  the  periods,  July  6  to  17,  and  September  26  to  October  15, 
the  curve  remained  pretty  steady ;  and  in  the  other  two  periods, 
October  25  to  November  12,  and  December  10  to  26,  the  prer- 
sure  was  increasing  for  a  longer  time  than  it  was  decreasing.  In 
periods  with  a  west  or  south-west  wind,  there  seems  to  be  no 
peculiarity  in  the  corresponding  figures  of  the  barometric  curve, 
it  sometimes  being  pyramidal,  sometimes  steady,  and  sometimes 
pit-like,  the  most  remarkable  being  the  great  rise,  0*9  in  Febru- 
ary 12  to  14,  with  west-south-west  wind,  coming  immediately  after 
a  low  barometer,  with  north  wind.  In  periods  with  variable  winds, 
it  appears  that  the  curve  generally  fluctuates  a  great  deal 

5.  Then,  in  comparing  the  harometrie  curve  with  the  rainfall^ 
in  nearly  all  cases  of  a  rainy  period  a  corresponding  dip  in  this 
curve  is  observed,  as  might  be  expected,  except  April  5-6,  on 
which  1*064  in.  fell,  with  a  high  and  increasing  reading  of  the 
barometer,  it  being  the  seventh  day  in  a  ten  days'  continuous 
increase  of  upwards  of  an  inch ;  and  on  August  9,  0*596  in.  fell, 
with  a  moderately  high  reading  of  the  barometer,  on  the  first  of  a 
five  and  a  half  days'  continuous  increase,  it  having  previously  de- 
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creased  0*25  in.,  without  ram^  But  moBtlj  rain,  seenui  to  have 
faUen  while  the  reading  was  decreasing,  or  else  while  it  renunned 
low  without  decreasing.  In  the  last  fortnight  of  Octoher  tiiere 
were  very  heavy  rains  in  the  North  of  England  and  in  Scotland, 
being  the  wettest  period  of  the  year  in  those  parts :  the  barometer 
was  affected  considerably  in  this  locality,  although  no  great  (pum- 
tity  of  rain  fell  here. 

n.  1.  Next,  comparing  the  lunaiiona  with  the  iemperaUnre,  the 
points  to  be  remarked  are,  that  tbe 
New  moon  on  Januaiy  9  was  coincident  with  the  very  sudden  rise 

of  temperature  above  referred  to. 
New  moon  on  February  8  was  coincident  with  a  sudden  M  of 

temperature,  ll°-5  in  two  days. 
New  moon  on  April  6  immediately  followed  the  great  changes  of 

April  4  and  5,  above  referred  to. 
New  moon  on  May  6  was  coincident  with  a  rise  of  7^  in  the  middle 

of  an  otherwise  low  temperature. 
Tull  moon  on  May  21  was  coincident  with  a  great  and  sudden  M 
of  IP  of  mean  temperature,  and  18°  of  maximum  temperature. 
New  moon  on  June  4  was  coincident  with  a  great  rise  in  the  tem- 
perature after  a  cold  fortnight. 
Full  moon  on  July  19  was  coincident  with  the  two  days  of  maxi- 
mum temperatiire  of  the  month. 
J^ew  moon  on  August  2  was  coincident  with  a  dip  of  10^  in  the 

middle  of  otherwise  very  hot  weather. 
Full  moon  on  August  17  ushered  in  the  cold  weather  from  the 

17th  to  the  28th. 
New  moon  on  October  30  was  coincident  with  the  sudden  and  de- 
cided fall  above  referred  to. 
Full  moon  on  November  13  succeeded  the  end  of  the  cold  period 
(October  30  to  November  12) ;  and  with  it  commenced  the 
long  period  of  generally  warm  weather  (November  13),  which 
continued  till  the  next 
Full  moon  of  December  13,  which  brought  cold  weather,  continuing 
to  the  end  of  the  year. 
Collecting  these  together,  we  find  that  the  seven  above-mo- 
tioned new  moons  were  coincident  with  four  rises  and  three  falls 
in  the  mean  temperature,  and  that  the  five  above-mentioned  full 
moons  were  coincident  with  two  rises  and  three  falls  in  the  mean 
temperature,  from  which  result  it  seems  that  in  this  year  the  great 
changes  in  the  temperature  took  place  chiefly  at  the  time  of  new 
and  full  moons ;  but  that  we  cannot  attribute  either  a  rise  or  M 
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unifonnly  to  either.  There  do  not  seem  to  have  been  any  pecu- 
liar changea  of  temperature  at  the  time  of  the  other  new  and  full 
moons  in  1864,  or  at  the  times  <tf  any  of  the  first  or  last  quarters. 
'  2.  The  only  thing  to  be  remarked,  in  taking  the  hnaikms  and 
the  dirediana  €fike  wind  together,  is  that  the  new  moon  of  April  5 
was  coincident  with  the  commencement  of  the  yery  long  period  of 
generally  easterly  wind,  which  only  ceased  with  die  new  moon  of 
June  4,  tlius  lasting  exactly  through  two  moons*  At  no  other 
time  in  the  year  does  there  seem  to  be  any  particular  coincidence 
of  change  of  moon  and  change  or  duration  of  wind. 

8.  TbehmaHana  and  the  mortality  seem  to  be  quite  independ- 
ent of  one  another.  4  But  with  the  lunations  and  the  raktfaU 
there  seem  to  be  some  points  worthy  of  note,  yiz.  : — ^In  glancing 
the  eye  over  the  diagram,  it  is  at  once  struck  with  the  greater 
proportion  of  rain  which  seems  to  haye  fallen  between  the  times 
o£  the  lait  quarter  and  the  new  mo(m;  in  fact,  all  the  rainy  peroids 
of  the  year  1864  seem  to  haye  occurred  in  this  particular  age  of 
the  moon,  except  that  one  period  of  September  18  to  18,  which 
occurred  at  the  time  of  full  moon.  The  aggregate  amounts  which 
fell  between  the  four  quarters  were  as  follows : — 

Between  full  and  last  quarter — 
4*642  in.,  or  26*5  per  cent,  of  yearly  total  on  40  days. 

Between  last  quarter  and  new  moon-— 
6*68  in.,  or  87*5  per  cent,  of  the  yearly  total  on  40  days. 

Between  new  moon  and  first  quarter— 
8-922  in.,  or  22  per  cent,  of  the  yearly  total  on  80  days. 

Between  first  quarter  and  full  moon— 
2*648  in.,  or  14*9  per  cent,  of  the  yearly  total  on  26  days. 
Therefore  the  period  between  last  quarter  and  new  moon  was  the 
wettest,  and  nearly  double  the  amount  of  that  which  fell  in  the 
period  between  first  quarter  and  full  moon,  which  was  the  driest ; 
and  the  falls  in  the  other  two  periods  were  nearly  equal.  It  is 
also  worthy  of  remark,  the  rain&Ils  which  occurred  at,  or  set  in 
with,  the  moon  whilst  in  perigee  and  in  the  equator  simultane- 
ously, yis.  April  5-^,  1*064  in. ;  May  2  and  two  following  days, 
0-648  in. ;  and  September  14  to  18, 1*810  in. 

UL  1.  Tkelb§iiperaiureandtheIHreetionqftheJflnd.—TU^ 
needs  scarcely  any  remark.  It  appears  at  once  that  north-easterly 
winds  brought  cold  weather,  and  especially  in  the  winter ;  and  that 
the  greatest  heats  in  summer  occurred  with  east-south-east  and 
west-south-west  winds ;  moreoyer  south-westerly  winds  brought 
warm  weather,  especially  in  winter ;  and  the  temperature  in  winter 
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was  very  seldom  below  the  ayenige  with  south-west  wind,  though 
often  so  in  summer. 

2.  Ttmperatwre  and  MarMity. — ^The  former  seemed  to  exerdae 
the  most  marked  influence  on  the  latter,  as  will  be  seen  by  look- 
ing at  the  diagram ;  and  the  number  of  deaths  seems  to  be  fewest 
the  nearer  the  temperature  is  to  the  mean  of  the  year,  and  in* 
creasing  when  it  falls  much  below  or  rises  yery  much  aboye  it, 
but  in  the  former  case  in  a  much  more  marked  degree  than  in 
the  latter.  The  first  week  in  the  year,  being  very  cold,  with  a 
mean  temperature  about  26^*7  at  Greenwich,  was  immediately 
succeeded  by  a  yery  great  mortality  for  two  weeks,  which  then 
decreased  eyery  week  till  the  cold  week,  February  4  to  11,  which 
arrested  the  decrease ;  then  the  number  decreased  about  60  with 
the  following  warm  week,  then  with  the  next  period  of  very  cold 
weather  (February  18  to  27)  there  was  an  iuCTease  again  of  91 
And  89  deaths  in  the  next  two  weeks  respectiyely ;  afterwards,  as 
the  temperature  approached  nearw  the  mean  of  the  year,  the 
deaths  decreased  870  in  three  weeks ;  then  with  colder  weather 
again  there  was  an  increase  of  about  180  in  the  last  week  in 
March,  and  they  then  gradually  diminished  to  1218,  the  minimum 
of  the  year,  at  the  end  of  May,  when  the  temperature  was  about 
50°,  with  the  exception  of  one  increase  of  120  deaths  in  that  hoi 
week.  May  12  to  19 ;  then  with  the  temperature  of  about  68°  till 
July  18,  the  numbers  of  deaths  were  a  little  under  IdOD  weekly ; 
after  this,  with  a  great  drought  and  increase  of  temperature  to 
about  65°,  the  numbers  rose  about  800  in  two  weeks,  and  re- 
mained high  till  August  8 ;  then  in  the  following  week,  in  the 
latter  part  of  which  the  temperature  had  decreased  14^,  the  deaths 
had  decreased  by  160,  and  continued  generally  to  decrease  to  the 
third  week  in  September,  when  the  number  of  deaths  was  nearly 
down  to  the  minimum  of  the  end  of  May.  Then,  notwithstanding 
the  hot  ten  days  from  August  29  to  September  9,  they  remain 
low,  but  slightly  increasing,  for  about  fiye  weeks ;  and  t^en  with 
a  decrease  of  18°  of  themperature,  from  53°  at  the  end  of  October 
to  85°  in  the  second  week  in  Noyember,  the  number  of  deaths 
increased  in  the  three  weeks  830,  yiz.  from  1409  to  1742 ;  and 
with  a  succeeding  rise  in  the  temperature  again  to  about  45°  for 
four  weeks,  the  deaths  gradually  decreased  800,  to  1449,  and  again 
during  the  last  two  weeks  of  the  year,  the  temperature  decreasing 
to  about  84°,  the  deaths  rose  again  250,  yiz.  to  1697. 

8.  Temperature  and  Bain, — Generally,  the  rain  seems  to  have 
fallen  in  the  winter  months  with  a  temperature  aboye  the  ayeiage ; 
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and  in  the  summer,  rain  Beems  to  lower  the  temperature,  OBpecially 
0*59  in.  of  rain  on  August  9,  which  immediately  succeeded  the 
hottest  period  of  the  year,  with  a  decrease  of  IP  temperature 
from  August  8 ;  the  two  heaviest  falls  in  the  years,  April  6  and 
November  24,  above  mentioned,  each  occurred  with  a  suddenly 
and  much  diminished  temperature.  The  very  rainy  week  in  middle 
of  September,  which  consisted  almost  entirely  of  heavy  showers, 
was  with  the  temperature  about  the  average  for  the  season. 

lY.  1.  ThelHrectionof  the  Wind  and  Jlibrtality.— The  form^ 
does  not  seem  to  exercise  directly  any  particular  influence  over 
the  mortality,  but  only  through  the  change  of  temperature,  so  far 
as  it  is  affected  by  the  direction  of  the  wind ;  for  the  east  wind, 
which  is  generally  supposed  to  be  unhealthy,  was  not  accompanied, 
even  during  its  long  continuance  from  April  5  to  June  4,  by  an 
increasing  mortality,  but  by  a  decreasing  and  the  lowest  mortality 
of  the  year,  as  the  temperature  then  was  about  the  mean  of  the 
year.  Again,  during  the  last  two  weeks  in  July,  which  were  very 
hot,  although  with  a  west-south-west  wind,  the  deaths  were  high, 
and  increased,  as  above  mentioned,  about  300  in  two  weeks. 

2.  Direction  of  Wind  and  Bain. — The  greatest  amount  of  rain 
feU  with  south-westerly  wiads ;  but  the  two  heaviest  falls  in  the 
years,  viz.  April  5  and  November  24,  were  with  an  easterly  wind. 
The  5th  of  April  was  peculiar  in  many  particulars,  viz.  having  a 
very  high  increasing  reading  of  the  barometer,  being  the  seventh 
of  a  nearly  continuous  rise  of  ten  days, — a  very  sudden  fall  of 
16°*5  in  mean  temperature  from  the  previous  day,  having  only 
6°  range  of  temperature,  the  day  before  having  a  range  of  20^  or 
upwards, — ^the  mean  temperature  of  the  day  was  9°  below  the 
average, — ^it  was  the  first  day  of  the  long  period  of  easterly  wind, 
which  lasted  till  June  5  (the  change  having  taken  place  from  west 
through  north  to  east-north-east),  the  moon  being  both  in  perigee 
and  in  the  equator,  and  being  the  day  immediately  preceding  the 
new  moon, — and  in  London  a  fall  of  rain  mixed  with  snow  amount- 
ing  to  1'064  in.,  and  lasting  from  about  1  ▲.K.  of  the  5th  for  thirty 
hours.  There  was  no  rain  after  this,  except  two  slight  showers, 
until  May  2,  when  the  moon  was  again  in  perigee  and  in  the 
equator.  Preceding  this  day  (April 5)  westerly. ¥rind  had  pre- 
vailed for  eleven  days,  with  the  temperature  slightly  below  the 
average.  This  fall  seems  to  have  been  general  over  the  southern, 
western,  and  midland  counties  of  England,  and  also  the  heaviest 
fall  of  this  otherwise  very  dry  month,  except  in  the  eastern 
counties  north  of  the  Thames.    The  circumstances  of  the  fall 
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(Novetnber  23-24)  were  different  from  the  former,  yu.  a  low 
fiiUing  und  oscillating  barometer, — a  Ml  of  only  4^*5  mean  tem- 
perature from  the  previous  day,  a  temperature  only  3°  below  the 
mean, — ^it  was  moreoyer  a  single  day  of  easterly  wind  occurring 
in:the  middle  of  twenty-five  days  of  prevailing  south  and  south* 
west  winds,  the  change  in  this  case  being  retrograde  from  south- 
west to  south-east  and  north-east,  and  thence  after  the  rain  to 
north-west  and  south-west, — ^the  moon  was  in  the  equator,  but 
the  fall  preceded  the  new  moon  by  three  days  instead  of  one,— 
and  the  fall  was  0*985  in.  in  twelve  hours,  from  6  p.m.  to  6  A.K. 
It  seems  to  have  been  general  over  the  southern,  south-midland 
and  eastern  counties  as  fiir  north  as  the  l^ne,  and  also  the  maxi- 
mum fall  of  the  month,  but  not  so  in  the  western  counties. 

The  aggregate  amounts  of  rain  which  fell  with  the  different 
directions  of  the  wind  are  shown  in  the  Table,  pp.  448,  449 ;  also 
the  number  of  days,  with  the  different  directions  of  the  wind,  on 
which  any  amount  and  on  which  0'25  in,  or  upwards  fell. 

Y.  Lastly,  Mortality  and  Bain. — There  seem  to  be  no  peculiar 
features  in  the  increase  or  decrease  of  mortality,  as  consequent  on 
the  rainfall,  week  by  week;  but  the  general  high  mortality 
throughout  the  year  seems  to  be  to  some  extent  consequent  on 
the  very  dry  year,  and  great  scarcity  of  water  in  the  summer 
months.  This  theory  is,  of  course,  supported  by  the  increased 
mortality  at  the  end  of  last  July,  which  is  well  known  to  have 
been  remarkable  for  its  drought. 


C.  Col  AvsTJfiK,  on  calling  Strong  Winds  C^elones,  which  are  not 

Cyclones. 

As  our  Society,  from  its  very  nature,  is  especially  regarded  as  the 
true  interpreter  of  ^1  meteorological  phenomena,  it  is  the  duty, 
I  conceive,  of  each  of  its  Members  to  maintain  this  its  character ; 
and,  as  occasion  or  opportunity  offers,  to  endeavour,  however 
humble  the  effort,  to  prevent  the  public  from  being  misled  by  any 
pscudo-ex-cathedr4  notice,  in  a  published  form,  of  any  current 
atmospheric  phenomena. 

Now  I  rank  Mr.  Allnatt's  letter  in  the  'Times*  of  May  80, 
wherein  he  announced  the  advent  of  a  **  cyclone"  over  EngLind 
that  day,  as  an  erroneous  averment ;  but  I  can  quite  comprehend 
the  cause  of  his  erroneous  conclusion,  when  I  read  his  inconse- 
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quential  deduction  firom  the  state  of  tbe  sky,  that  morning; 
since  no  cyclone,  per  te^  can  be  inferred  from  such  phenomena 
alone  as  he  there  describes.  Let  any  one  conversant,  indeed, 
with  the  compound  action  of  cyclonic  storms,  in  our  northern 
hemisphere,  inspect  the  several  mnd-arrow9  on  this  chart,  with  the 
numerals  of  force  connected  therewith,  for  each  day ;  and  it  will 
scarcely  then  be  necessary,  I  imagine,  to  disprove  Mr.  Allnatt's 
assertion ;  for  it  is  self-evident,  from  a  close  consideration  of  tlie 
several  winds,  at  8  a.x.  on  those  three  days,  and  those  that  pre- 
vailed, fit  each  place,  during  the  twenty-four  hours'  interval^  re- 
spectively, that  it  was  a  very  heavy  W.S.W.  eotUmwmt  gdle^ 
mostly  extending  from  Brest  to  Yarmouth,  and  so  over  the  North 
Sea  in  a  N.E.  direction,  as  its  eastern  limit,  and  from  Cape  Clear 
to  Shields,  along  a  similar  meridian,  as  its  western  boundary 
(being  equivalent,  in  fact,  to  a  wind-belt  250  miles  broad)  ;  and  this 
same  gale  it  was  that  caused  the  fearful  wrecks  in  the  Baltic  on 
the  31st  of  May,  of  which  the  papers  have  given  us  such  a  melan- 
choly record  recently. 
The  following  is  the  letter  referred  to  by  CoL  Austen : — 

"  A  Cyclone. 
''  To  the  SdUor  of  the  Tmee. 

"  Sis, — On  the  meriting  of  Monday,  the  29th,  a  dark  canopy  of 
rain-cloud  overspread  the  sky,  and  a  brisk  wind  of  limited  range 
blew  from  8.W.  At  4^  p.m.  there  were  in  high  atmosphere 
streams  of  radiant  cirri,  below  which  dark  masses  of  horizontal 
cumuK  were  driven  by  the  earth's  current ;  each  stratum  of  doud 
moved  with  varying  velocity. 

^  At  11^  85*  P.H.  long  paraUel  alternate  rays  of  black  and  grey 
nimbi,  through  which  the  stars  were  visible,  were  suddenly  pro- 
jected over  the  face  of  the  hemisphere,  stretching  N.  and  S. ;  and 
the  wind,  which  during  the  day  had  been  variable  and  gusty, 
freshened. 

^  At  midnight  the  nimbi  in  high  atmosphere  coalesced  with  the 
existing  cirri,  and  assumed  the  form  of  an  expanded  lenticular 
cirro-stratus,  which  covered  the  sky  and  obscured  the  stars. 

''At  2  o'clock  this  morning  the  wind  had  attained  the  force  of 
a  gale,  and  from  that  time  until  4  a.m.  raged  with  the  fitful  vio- 
lence of  a  paroxysmal  hurricane.  It  appeared  that  we  were 
involved  in  the  periphery  of  a  cyclone,  whose  axis  of  repose  was 
N.B.,  and  whose  radius  vector,  therefore,  would  strike  with  con- 
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oentrated  force  the  Land's  End,  or  most  south-west  promontoif 
of  Cornwall. 

'^  It  is  to  be  feared  that  the  northern  coasts  of  France  and  the 
south-western  shores  of  Enghmd  were  implicated  in  its  destouctiTe 
violence. 

*^  I  am.  Sir,  your  obedient  Servant, 

**FrMit,May30, 1865," 

[GoL  Austen  is  quite  right  in  calling  attention  to  the  erroneous 
practice  of  calling  every  strong  wind  a  cyclone,  whether  it  poe- 
\  any  qrdonic  property  or  not. — ^Editor.] 


CI.  On  Srrars  of  an  Aneroid  Barometer.    By  O.  Habtbt  Sim- 
HOKns,  Esq.    In  a  Letter  to  Mr.  Glaishsb. 

Yoim  note  on  Mr.  Symons's  paper  in  the  last  Number  of  the 
<  Proceedings '  led  me  to  examine  the  figures  given  tjhere,  and  to 
turn  the  values  in  the  columns  headed  '*  Bange  "  into  percentages 
of  the  quantities  measured.  From  these  percentages  (given  in  the 
Table  below)  it  will  be  seen  that  Mr.  Symons's  aneroid  is  no  ex- 
ception to  the  general  rule,  as  stated  by  you ;  for  the  ''  Bange," 
which,  by-the-bye,  is  a  strange  way  of  giving  the  error,  varies  from 
7  to  600  per  cent,  of  the  quantity  determined. 

Has  not  part  of  Mr.  Symons's  paper  been  omitted  P  I  can  see 
nothing  in  the  Tables  to  show  that  the  variations  of  level  are  cor> 
rectly  given  by  the  aneroid,  nor  that  the  rapid  motion  of  the  tnin 
was  without  effect  in  equalizing  the  readings  throughout. 
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percentages  of  the  quantities  measured. 
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28 
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7 

12 

22 

20 

77 

F.S.  niere  are  one  or  two  mistakes  in  printing  on  p.  421 :  +  "05 
in  the  third  column  of  differences,  first  line,  should  be  -f-*02; 
+'03  in  the  eighth  difference  column,  third  line,  should  be  +'(H; 
and  *04  in  the  '*  Bange  "  column,  fifth  line,  should  be  *07. 
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Cn.  Oil  the  Oreai  Storm  which  occurred  at  the  Commencement  qf 
October  1864,  in  India.  By  HsmiT  F.  Blaitpobd,  Esq.  In 
ft  Letter  to  Mr.  Glaishsb. 

I  BXiTD  you  by  thiB  mail,  yi&  Southampton,  a  few  copies  of  a 
note  (on  a  hail-storm  which  occurred  here  about  twelve  months 
since)  lately  published  in  the  *  Joum.  Asiat.  Soe.  of  Bengal.' 
Win  you  kindly  take  one  for  your  Society,  and  distribute  the. 
others  to  any  of  your  Members  who  may  feel  interested  in  the 
subject?  Should  you  wish  for  more  copies,  I  shall  be  happy  to 
send  them  to  you. 

It  may  be  interesting  to  you  to  know  that,  in  conjunction  with 
CoL  Gkistull,  I  am  engaged  on  a  memoir  on  the  cyclone  of  last 
October.  Owing  to  the  absence  of  regular  observatories  in  India, 
except  at  Madras  and  Calcutta,  it  has  been  a  somewhat  difficult 
matter  to  collect  observations,  and  such  as  we  have  cannot  lay 
claim  to  any  scientifie  exactitude;  but  even  from  these  we  have 
been  able  to  elicit  much  of  interest,  bearing  on  the  more  striking 
features  of  the  cyclone,  which  commenced  on  the  2nd,  a  little  to 
the  west  of  the  nortiiem  Andamans.  This  was  not  the  same  vortex 
that  passed  over  Calcutta,  apparently,  and  our  cyclone  did  not,  I 
think,  extend  to  the  Ghmges ;  but,  on  the  night  of  the  6th,  a  third 
vortex  formed,  and  passed  northwards  up  the  Jamoona  towards 
Assam,  where  it  broke  up.  The  proximate  cause  was  a  very  strong 
south-westerly  current  of  wind  which  forced  its  way  up  the  east 
of  the  bay,  while  a  weaker  northerly  current  took  possession  of 
the  west  of  the  bay.  I  cannot  say  much  about  barometric  pres- 
sure, as,  I  fear,  most  of  the  observations  we  have  are  not  very 
reliable.  It  is,  however,  certain  that  at  Calcutta  the  daily  tides 
were  regular  on  thepvevioua  day  and  up  to  8  o'clock  in  the  evening. 
The  movement  of  the  wind-currents  was  converging  towards  the 
vortex,  excqpt  very  dose  to  the  centre,  where  it  became  spiral. 
The  central  calm  was  rainless,  and  the  sun  came  out  for  the  half 
or  three-quarters  of  an  hour  during  which  it  was  passing.  From 
the  rate  of  progress,  I  calculate  the  centre  to  have  been  about  ten 
miles  in  diameter.  The  destruction  of  life  and  property  were  chiefly 
caused  by  the  cydone-wave  which  swept  over  the  low  country  of 
the  Sonderbans.  This  has  been  accurately  ascertained ;  but  I 
have  not  yet  received  the  reports.  The  loss  of  life  was,  I  fear,  fiir 
greater  than  was  at  first  believed.  It  will  never  be  accurately 
known ;  but  the  latest  official  information  estimates  it  at  certainly 
not  less  than  between  80,000  and  100,000. 
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Some  good  hiu,  bowever,  resulted.  The  Lieut.-Oovernor  of 
Bengal  has  appointed  a  committee  to  establish  systematic  daily 
observations  of  meteorological  phenomena  throughout  Bengal ;  and 
we  hope  to  extend  the  system  to  Madras,  daily  tel^rams  being 
sent  to  a  central  office  in  Calcutta.  A  beginning  has,  therefore, 
been  made,  and  it  is  to  be  hoped  that,  in  the  course  of  a  few  yeans 
we  may  gain  some  knowledge  of  the  meteorological  laws  of  India 
&ad  the  Bay  of  Bengal. 


cm.  Notes  on  the  Aurora  BorealU  of  March  20^A,  18G5. 
In  communications  to  Mr.  G-ulisheb. 

At  Brighton  it  presented  a  pale  yellow  appearance. 

At  Clifton  it  is  described  as  very  fine,  lasting  fix)m  8^30^  to 

1PP.M. 

At  Penketh  and  Silloth  it  was  very  brilliant. 

At  Galway  it  was  seen  as  an  extraordinary  luminous  are  at 
7*^46"' P.M.,  a  few  degrees  south  of  the  zenith;  gradually  disap- 
peared about  8**  16"  P.M. 

At  Eedes  at  8^t.ic.  there  was  a  strong  play  of  phosphoric  ligbt 
about  the  aky,  and  at  8*"  20"  it  had  concentrated  itself  into  a  fine 
arch,  stretching  across  the  heavens  to  the  E.  and  W.  of  the  mag- 
netic pole.  At  that  time  it  passed  exactly  between  the  four  sfcan 
forming  the  trapezium  in  Ursa  major,  the  two  stars  commonly 
called  the  ''  Pointers  **  measuring  its  entire  breadth,  and  the  re- 
maining two  stars  in  the  trapezium  just  measuring  its  breadtii 
likewise.  In  the  W.  it  just  passed  exactiy  under  the  bright  stars 
Auriga  and  Aldebaran.  It  disappeared  in  about  hidf-aa-honr, 
gradually  approaching  northward,  when  the  aurmra  became  veiy 
powerful  on  the  horizon  in  the  direction  of  the  magnetic  pole. 

At  Cockermouth,  when  first  obserred  at  about  7^80"p.k.,  it 
was  in  the  form  of  a  narrow  band  of  light,  nearly  due  B.  and  W., 
and  extending  quite  down  the  horizon  at  each  end.  It  slowly 
drifted  over  towards  the  south,  keeping  its  axis  in  the  same  direc- 
tion, and  disappeared  at  8*"  80"  p.m.  The  band,  when  first  ob- 
served, passed  through  Usa  minor,  crossed  the  zenith,  and  &ded 
away  in  the  constellation  Leo. 

At  Carlisle  a  very  brilliant  aurora  borealis  made  its  first  ap- 
pearance about  7^  30"  p.m.,  springing  from  the  N  JB.,  and  extending 
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right  across  the  heavens  towards  the  S.W.  It  was  situated  very 
low,  and  quite  transparent,  the  stars  shining  brightly  through  it. 
After  being  visible  about  an  hour  and  a  half,  it  finally  settled  down 
into  a  bank  in  the  northern  horizon,  from  which  auroral  streamers 
shot  up  towards  the  zenith,  passed  longitudinally  through  the 
Greater  Bear  constellation,  and  by  its  breadth  covered  nearly  the 
whole  of  the  seven  stars. 


CIV.  On  Difference  of  Winter  Temperatures  of  Qreenmch  and  Neuh 
port.    By  JoHK  C.  Bloxah,  Esq.    In  a  Letter  to  Afr.  Glaisher. 

Thomoliife,  June  15, 1865. 
Dbab  Mb.  GhLAispiB,— tI  have  jiist  read  your  explanation  of  the 
difference  between  the  English  winter  temperature  and  the  French, 
at  page  482  in  the  last  Number  of  the  '  Proceedings.*  I  have 
already  given  just  a  similar  explanation  of  the  difference  between 
the  winter  temperatures  at  Qreenwich  and  at  Newport.  Having 
reduced  your  mean  daily  values  by  the  same  method  I  had  used 
for  smoothing  my  own,  I  find  that  the  Greenwich  minimum  falls 
on  January  10,  whilst  the  Newport  minimum  falls  on  February  11. 
The  explanation  for  this  is,  that  at  January  10  we  have  a  N.W. 
wind ;  and  this  wind,  in  approaching  Newport,  passes  over  a  large 
sea-surface,  whilst  at  Greenwich  it  passes  over  a  large  landnsur&ce. 
On  February  11  the  wind  is  N.E.,  and  this,  passing  over  land  in 
approaching  Newport,  brings  about  a  lower  temperature  than  the 
N.W.  did  in  January,  though  the  sun  (independently  of  wind)  would 
have  produced  a  different  result.  You  make  the  maximum  (daily) 
temperature  to  fall  on  July  15,  though  you  represent  the  beginning 
of  August  as  the  hottest  |?mo<^.  Under  my  method  of  smoothing, 
August  8  figures  as  the  hottest  day,  and  the  same  day  belongs  to 
Newport.  It  seems  to  me  that  if  such  a  process  as  I  use  brings  the 
hottest  day  into  the  hottest  period,  thii  ought  to  be  appreciated 
and  received  as  the  hottest  day. 


CV*  Note  on  Dry-  and  Wet-hulb  Hygromet^, 
Communicated  by  L.  P.  Casxlla. 

Is  a  letter  which  I  received  from  J.  Cavalier,  Esq.,  the  well-known 
meteorologist  of  Ostend,  dated  the  24th  of  May,  1866,  he  makes 
the  following  instructive  remarks  upon  the  use  of  Mason's  hygro- 
VOL.  II.  2  k 
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meter,  which  I  think  will  be  agreeable  to  this  Society :—'' I  hvre 
found  the  imbibing  quality  of  the  cotton  and  muslin  employed 
with  the  psjchrometer  greatlj  augmented  by  first  washing  it  in 
dUuted  sulphuric  acid,  and  afterwards,  when  well  rinsed  in  dear 
water,  in  ammonia ;  and,  further,  the  incrustation  which  I  hafe 
always  found  to  form  on  the  bulb  of  the  thermometer  is  eatirely 
prevented.  This  process,  you  will  see,  is  quite  different  from  that 
recommended  by  Mr.  Glaisher,  viz.  carbonate  of  soda.  The  add 
removes  the  limy  property  of  the  gum,  as  well  as  the  gum  it«elf, 
with  which  all  manufactured  cotton  is  more  or  less  impregnated; 
and  the  ammonia  necessarily  destroys  any  greasy  matter  that 
remains.'* 


CVI.  Note  on  the  HM^tarm  of  the  24ith  of  March.  By  Hskbt  F. 
BiiAinPOBD,  A.B.S.M.,  F.G.S.,  Joint  Secretary  of  the  Asiatic 
Society. 

[From  the  '  Proceedings '  of  the  Aaiatio  Societj.] 

[Plate  XXVIH.] 

The  formation  of  hail  is  well  known  to  be  one  of  the  most  obecme 
phenomena  of  meteorology,  more  especially  in  the  case  of  hafl- 
stones  of  unusual  size,  which,  from  the  very  circumstances  of  the 
case,  must  be  formed  within  the  space  of  the  few  seconds  Btto- 
ceeding  the  consolidation  of  their  nuclei,  and  during  which  tbej 
are  falling  in  obedience  to  the  law  of  gravity.  In  tropical 
climates,  where  the  temperature  at  a  considerable  height  from  the 
earth  is  much  above  the  freezing-point,  and  where,  neverthelees, 
some  of  the  largest  recorded  hail-stones  have  falleu,  the  stones 
must  attain  their  maximum  dimensions  in  the  first  portion  of  their 
fall,  and  during  some  subsequent  seconds  must  be  subject  to  the 
liquefying  influence  of  the  lower  and  denser  strata  of  the  atmo- 
sphere. It  has  appeared  to  me,  therefore,  that  a  few  observations 
on  the  stones  which  fell  in  Calcutta  in  a  hail-storm  on  Thursday, 
the  24th  ultimo,  may  be  not  without  interest  as  a  ^contribution 
to  this  branch  of  meteorology.  For  the  thermometric,  barometric, 
and  anemometric  observations  I  am  indebted  to  CoL  ThuiUier, 
the  Surveyor-General. 

The  storm  commenced  about  5^  i&^  p.m.,  the  wind  being  from 
the  south-east,  and  for  a  few  minutes  previous  to  the  £ftll  blowing 
in  strong  intermittent  gusts,  though  not  stronger  than  commonly 
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precede  the  afternoon  Bhowers  of  this  season*.  The  clouds,  a 
thick  mass  of  nimbus,  approached  or  formed  from  the  north-west, 
but  did  not  move  at  any  great  rate,  and  indeed  they  appeared  to 
be  stationary  during  the  latter  part  of  the  storm.  Lightning  was 
frequent  and  forked,  radiating  in  zigzags  from  a  small  mass  of 
cloud  to  those  around,  and  the  thunder  was  frequent  and  almost 
continuous,  but  not  loud.  Heavy  drops  of  rain  began  to  fall  at 
5''45",  and  were  soon  accompanied  by  a  few  hail-stones  about  the 
size  of  hazel-nuts.  They  were  not  very  numerous,  perhaps  one  or 
two  per  square  yard  per  second ;  and  although  they  increased  in 
frequency  and  number  during  the  fidl,  which  lasted  about  half  an 
hour,  they  were  at  no  time  very  thick,  and  were  throughout 
accompanied  by  rain,  which  increased  in  proportion  to  the  haiL 
As  the  stones  increased  in  frequency,  so  also  they  increased  in  size, 
and  the  largest  fell  just  before  the  end  of  the  storm. 

The  form  and  structure  of  the  stones  are  noteworthy.  They 
had  all  of  them  a  more  or  less  oblate  or  discoid  form,  some  being 
rudely  elliptical  in  section,  while  others,  and  especially  the  larger, 
were  irregular  disks.  The  exterior  was  extremely  irregular,  re- 
sembling the  extremities  of  a  mass  of  crystak ;  but  I  noticed  no 
regular  development  of  crystalline  iGices.  [It  must^  however,  be 
remembered  that  the  stones  were  partially  melted  at  the  time  of 
their  touching  the  ground.]  The  interior  (nuclear  portion),  as 
seen  in  a  fracture  or  a  partially  melted  stone  (fig.  2  a,  PI.  XXVIII.), 
was  formed  by  alternating  opake  concentric  bands  (of  which  in 
one  case  I  distinguished  seven)  separated  by  rings  of  less  opacity ; 
and  the  outer  portion  consisted  of  transparent  ice  containing  nu* 
meious  air-bubblesf.  The  air-bubble  which  escaped  from  the 
largest  of  these  when  the  stone  was  melted  under  water  was 
nearly  as  large  as  a  grain  of  mignonettenseed.  The  arrangement 
of  the  air-bubbles  was  irregularly  radiate.    Many  of  the  more 


*  At  the  Botanio  Ghurdens,  the  ttiUneas  of  which  is  more  farourable  to  oheer- 
Tstion  than  the  noise  of  Chowringhee,  Dr.  Anderson  noticed  that  the  storm  was 
preceded  by  a  prolonged  rushing  sound,  similar  to  that  which  would  be  pro- 
duced by  a  number  of  railway-trains  rushing  by  at  no  great  distance.  This 
increased  gradually,  apparently  horn  (he  north  or  north  by  west,  and  appeared 
to  pass  overhead,  before  the  hail  felL  The  direction  of  the  hail  near  the  ground 
was  from  the  south-east 

t  Dr.  Brandis  has  since  furnished  me  with  the  accompanying  sketches  of 
sections  of  the  stones  made  by  him  during  the  fall.  He  points  out  that  some 
had  transparent,  others  opake  nuclei  I  may  also  refer  to  these  sketches  as 
independent  evidence  of  the  oblateness  of  form  which,  as  I  have  abore  observed, 
chamcterixed  most  of  the  stones. 

2k2 
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discoid  stones  exhibited  deep  depressions,  almost  amountiDg  to 
holes,  in  their  axis,  as  shown  in  fig.  3. 

The  largest  of  the  stones  which  I  noticed  were  those  represented 
in  figs.  1,  2,  PL  3^VIII.  The  dimensions  of  the  latter  of  theae, 
taken  when  first  picked  up,  were,  diameter  45  millims.,  thickness 
27  millims.  The  stone,  fig.  4,  is  represented  of  its  natural  size, 
and  its  irregularity  appears  to  be  due  to  the  coalescence  of  two 
nuclei.  It  Is  the  only  one  I  noticed  exhibiting  this  phenomenon*. 

The  thunder  and  lightning  continued  vividly  for  half  an  hour  or 
more  after  the  cessation  of  the  fall ;  but  gradually  the  clouds  dis- 
solved, and  by  9**  p.m.  the  sky  was  clear.  The  wind  continued 
firom  the  south-east  for  the  remainder  of  the  evening. 

The  fall  was  very  local.  At  Serampore  there  was  nun,  but  no 
hail  ('  Friend  of  India ')  ;  at  Dum  Dum  there  was  no  £idl  simol- 
taneous  with  that  of  Calcutta,  but  a  heavy  fall  occurred  about  half 
or  three-quarters  of  an  hour  later,  which  Mr.  Boulnoia,  who  left 
Calcutta  afler  the  end  of  the  hail-storm,  experienced  on  the  rotd 
to  Dum  Dum  (but  which  did  not  reach  Calcutta).  At  Eoolnali, 
according  to  the  newspapers,  there  was  also  a  heavy  £b11,  and  ft 
stone  is  said  to  have  fallen  there  of  5  seers  (10  lbs.)  in  weight. 
This,  however,  wants  confirmation.  The  total  fall  at  Calcutta,  as 
estimated  by  the  lower  rain-gauge  at  the  Surveyor-General's  Ob- 
servatory, was  1'22  inch. 

It  would  be  a  point  of  some  interest  to  ascertain  the  direction 
of  the  wind,  temperature,  and  other  meteorological  data  in  the 
northern  parts  of  Bengal,  e.g,  at  Moorshedabad,  Fumeah,  Halda, 
Kissengunj,  &c.,  in  order  to  determine  the  causes  of  this  inte^ 
esting  hail-fall.  Hail,  as  is  remarked  by  Sir  J.  Herschel,  seems 
always  to  depend  on  the  sudden  introduction  of  an  extremelj  cold 
current  of  air  into  the  bosom  of  a  quiescentf,  nearly  saturated 

*  This  must  have  been  due  to  an  oversight  on  my  part,  and  my  faaTing  been 
engaged  in  sketching  the  stones,  &c.,  during  the  last  5  or  10  minutes  of  the  &I1. 
Dr.  Partridge,  irho  liyes  only  at  the  distance  of  a  furlong,  and  Dr.  jbidenon, 
three  miles  off*,  inform  me  that,  during  the  latter  part  of  the  fall,  the  majori^of 
the  stones  were  agglomerated.  From  their  description  these  appear  not  to  hate 
been  Urger  than  those  simple  concretions  which  I  have  figured.  The  weight  of 
the  largest  weighed  by  Dr.  Anderson  was  3  drachms.  At  the  reading  of  the 
above  paper,  it  was  obsenred  by  the  Hon.  Mr.  Beadon,  and  oonftrmed  bj  other 
observers,  that  many  of  the  kter  stones  were  very  irregular  and  perfectly  trao^ 
parent  lumps  of  ice.  One  in  particular  was  described  as  resembling  a  douti^ 
fanged  toodi  in  form.    These  appeared  to  be  agglomerated  stones. 

t  The  air  could  scarcely  be  said  to  be  quiescent  in  this  case,  as  previous  to  the 
storm,  and  again  alter  its  dose,  the  soutii-east  wind  blew  strongly ;  but  this  wodd 
be  checked  when  met  by  a  strong  northerly  current,  and  an  ascending  euncnt 
produced. 
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mass.  Now  the  dew-point  at  6^  p.h.,  as  calculated  by  Apjohn's 
formula  firom  the  observed  temperatures  of  the  wet  and  dry  bulbs, 
was  84°,  the  dry-bulb  thermometer  being  SeP'6,  The  air  was 
therefore  very  near  saturation,  as  might  be  expected  of  a  heated 
wind,  which  had  recently  swept  over  many  hundred  miles  of  a 
tropical  sea.  Were  such  a  wind  met  by  a  cold  current  from  the 
Himalaya,  we  should  have  the  conditions  required  to  produce  hail ; 
but  in  this  case  we  should  expect  to  find  some  indications  of  the 
northerly  current  in  the  direction  of  the  wind,  and  in  a  lower 
temperature,  at  some  of  the  northern  stations.  It  is  not  necessary 
that  the  temperature  of  this  current  should  be  below  the  freezing- 
point.  Its  collision  with  the  southerly  current  would  cause  a 
sudden  rise  of  both  into  the  higher  regions  of  the  atmosphere ;  and 
if  this  were  very  rapid,  the  reduction  in  the  temperature  con- 
sequent upon  the  expansion  of  the  heated  air,  aided  by  the  cooling 
'  influence  of  the  northerly  current,  might,  I  think,  reduce  the 

^  temperature  sufficiently  to  cause  the  formation  of  hail.  That  such 

^'  an  upward  current  existed  is,  I  think,  proved  by  the  barometrical 

^'  reading,  which  at  6^  p.h.  (two  hours  after  the  afternoon  minimum) 

'  gave  a  reading  of  29'712  inches,  whereas  the  corresponding  mom- 

1'  ing  reading  was  29*811  inches.    At  the  usual  period  of  the  after- 

^  noon  minimum  (4  p.m.)  the  pressure  was  29*719  inches,  at  the 

morning  minimum  29*769  inches. 
b  The  clouds  were  not  low  during  any  part  of  the  storm,  but  it  is 

I  scarcely  probable  that  the  hail  was  produced  in  their  lower  strata. 

'  The  quantity  of  rain  which  accompanied  the  hail  was  greater  than 

i'  could  well  result  from  the  mere  partial  liquefaction  of  the  hail- 

1  stones ;  and  I  am  inclined  therefore  to  infer  that  rain  fell  from  the 

lower  strata  of  cloud,  the  formation  of  hail  being  confined  to  the 
;?  upper  portions  of  the  mass. 

::  The  uniformly  concentric  structure  of  such  stones  as  that  deli- 

■  neated  in  fig.  2  a,  and  the  air-bubbles  of  the  clear  portion,  afford 

\  interesting  indications  of  the  mode  of  formation  of  the  hail-stones. 

The  clear  ice  must  have  been  condensed  in  the  fluid  form,  and 
;,'  have  contained  a  large  amount  of  air  in  solution,  which,  as  in  the 

formation  of  lake-ice,  was  squeezed  out  at  the  instant  of  solidifica- 
'  tion,  forming  the  air-bubbles  now  entangled.     The  concentric 

zones  indicate  so  many  atmospheric  strata  of  condensation ;  and  it  is 
probable  that  they  consist  of  radiating  snow-spicules,  i.  e.  ice  con- 
densed from  vapour  below  the  freezing-point,  and  crystallizing  on 
a  solid  nucleus,  instead  of  forming  free  flakes.  On  this  view  each 
clear  zone  represents  a  portion  of  the  stone  formed  in  an  atmo- 
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sphere  above  Ahe  freesiBg-pointy  and  Bubeequeotlj  fiiosen,  whik 
each  opake  zone  represents  that  contributed  bj  an  atmosphere 
below  82^.  This  would  show  a  great  yariability  in  the  upper 
strata  of  cloud ;  but  such  might  result  from  the  eddying  of  the 
mingling  surrents. 

The  oblate  or  discoid  form  of  the  stones  and  their  axial  hoUom 
are  more  difficult  to  explain.  Were  they  in  rapid  rotatian,  they 
might  indeed  acquire  the  observed  form  by  centrifugal  force ;  but 
there  is  no  apparent  reason  why  such  a  motion  should  be  set  up. 
I  do  not  know  that  a  similar  observation  has  been  previously  re* 
corded ;  but  the  prevalence  of  the  phenomena  in  the  case  of  ^ 
hailstones  in  the  storm  recorded  proves  that  it  is  not  acddental, 
but  due  to  some  cause  operating  generally  in  their  formation. 

I  bring  these  remarks  forward,  in  the  hope  that  further  observa- 
tions may  be  elicited  from  some  of  our  Members  or  others  on  tk 
phenomena  of  the  storm,  as  well  as  to  draw  attention  to  the  im- 
portance and  interest  of  this  branch  of  meteorology,  in  case  futoie 
storms  may  afford  opportumties  of  detailed  observation. 


8XJNDET  NOTES. 


Ram-fM  at  Bacup,  in  the  Tear  1864,  900/00^  aftooe  the  i 
By  G>.  E.  Habbisok. 

1864^  inohes. 

January  3-20 

February 4-34, 

March B'lO 

April   1-476 

May 2-945 

June    8*98 

July 203 

August    2*79 

September  6'43 

October  2*98 

November  5*69 

December   298 

Total    40-94 
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Abstract  of  Metearoloaieal  Ohiervations  made  at  ^ietermaritzburgy 
Natal.  'Bj  Dr.  Mjosrs^  F.B.A.S.,  Superintendent-General  of 
Education  in  the  Colony. 

Latitude  29°  d(y  S. ;  longitude  80°  2'  K 

Heiffht  of  the  Observatory  (Dr.  Mann's  residence,  Pieter- 
nuiritsburg),  above  the  Custom  House,  Durban,  given  by  a  mean 
of  80  Barometric  Observations  by  standard  and  compared  instru- 
ments, 2095*674  feet. 
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The  fall  of  rain  in  1858  was  27-42  in.,  in  1859  was  28'40  in., 
in  1860  was  8000  in.,  in  1861  was 22*41  in., in  1862 was 29*97  in., 
in  1863  was  84*66  in. 

The  mean  of  the  six  years  is  28*91  in. 

Averace  number  of  rainy  days  for  each  of  the  months  of  May, 
June,  July,  and  August  is  3. 

Ayerage  number  of  rainy  days  for  each  of  the  remaining  eight 
wet  months  is  15j|. 

Number  of  days  on  which  rain  fell  for  the  entire  year  is  137. 

The  number  of  thunder-storms  at  Maritzburg,  in  the  year  1863, 
was  59 ;  the  average  for  six  years  is  54. 

The  number  of  not  winds  in  the  year  1863  was  21 ;  and  the 
average  for  six  years  is  25. 

The  highest  reading  of  the  basrometer  in  six  years  was  28*474  in., 
the  lowest  was  27-216  in.,  and  the  mean  27*879  in. ;  in  1863  the 
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mean  was  27*914  in.,  and  the  extremes  were  28*862  in.  and 

27-369  in. 
The  mean  daily  fall  of  the  barometer  between  9  a.m.  and  8  p.x. 

is  0*081  in. ;  and  the  mean  daily  rise  between  8  p.m.  and  9  7.il  is 

0-094  in. 

.'• 

The  mean  temperature  of  the  year,  from  six  years'  1  g?- 

obseryations,  is j 

The  mean  highest  „  „  „  95*4 

The  mean  lowest  »    ,       m  >9  88*4 

•   The  highest  temperatinre  in  six  years  was 97*8 

The  lowest  „  „  „     29-0 

The  mean  temperature  in  the  year  1868  was &1'4 

Thehighest  „  „  „  „  94*6 

The  lowest  „  „  „  „  86*2 

The  average  moisture  of  the  air  at  9  a.m.  for  the  year  1863, 
was  72^*8 ;  that  is  to  say,  each  cubic  foot  of  air  had  about 
6  grains  of  wat^r  in  it,  and  could  hare  taken  up  2  grains 
more  before  it  was  saturated.  The  average  moisture  at  8  p.m. 
was  62^*3,  representing  a  state  in  which  there  was  6  grainii  oi 
water  in  each  cubic  foot  and  ci»)acity  for  8||  grains  more.  The 
average  moisture  at  9  p.m.  was  78^*4,  representing  a  state  a  tiifle 
more  moist  than  at  9  ▲.!£.  The  driest  air,  occurring  during  a  hot 
wind,  gave  28^  of  moisture,  representing  a  state  of  air  in  which 
each  cubic  foot  of  air  had  only  5^  grains  of  water  in  it,  and  could 
have  taken  up  12^  grains  more.  This  driest  state  of  the  atmodpbere 
was  on  the  afternoon  of  September  29th,  on  the  third  day  of  t 
hot  wind,  and  two  days  after  the  '  Sebastian '  and  ^  Earl  of  Hard- 
wicke'  were  blown  on  shore. 

During  the  year  X863  there  were  71  days  of  unbroken  cloud, 
and  65  days  of  uninterrupted  sunshine ;  229  days  were  of  mingled 
cloud  and  sunshine. 

At  9  A.M.  the  wind  was  blowing  north  88,  north-east  62,  east  52, 
south-east  39,  south  28,  south-west  62,  west  86,  and  north-west  3o 
times.  At  3  p.m.  the  wind  was  blowing  north  28,  north-east  23, 
east  131,  south-east  128,  south  26,  south-west  8,  west  5,  and 
north-west  7  times.  At  9  p.m.  the  wind  was  blowing  north  20, 
north-east  10,  east  71,  south-east  92,  south  79,  south-west  45, 
west  38  times,  and  north-west  once.  The  morning  winds  were 
more  generally  distributed  than  at  any  other  period  of  the  dsv, 
the  north-east  and  south-west  winds  being  both  more  frequent  than 
the  rest.  In  the  afternoon  the  east  and  south-east  wmds  were 
predominant  over  all  the  rest  in  the  proportion  of  259  to  106. 
In  the  evening  the  east  and  south  winds  stdU  remained  predomi- 
nant, although  in  an  inferior  degree. 

The  characteristic  peculiarity  of  the  tropical  climate,  viewed  in 
contrast  with  the  temperate,  is,  that  a  comparatively  high  tempe- 
rature is  sustained  throughout  the  year,  and  that  there  is  a  ten- 
dency to  recurring  and  regular  periods  of  rain-fall.  Hence  the 
seasons  are  marked  as  wet  and  dry,  rather  than  as  winter  and 
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summer.    Within  the  tropics,  indeed,  there  is  no  winter,  properly 
so  called.     Thus,  at  the  island  of  Mauritius,  which  is  150  miles 
within  the  southern  tropic,  the  lowest  temperature  of  the  mid- 
winter, at  the  lef  el  of  the  sea,  is  68^  of  Fahrenheit's  scale — a 
temperature  which  would  he  held  to  he  yery  pleasant  and  genial 
in  the  summer  of  England.    The  mechanism  and  meaning  of  the 
periodical  tropical  rain-faU,  when  no  disturbing  influences  affect 
it,  are  simply  this : — ^The  fall  more  or  less  closely  attends  upon 
the  vertical  sun.     When  the  sun  shines  most  directly  down,  its 
warming  power  acts  most  intensely ;  and  therefore  the  air  becomes 
highly  heated  and  rarefied.    It  is  converted  into  a  kind  of  universaf 
bt^oon,  and,  according  to  its  balloon  nature,  soars  away  into  Jiigher 
realms.    Begions  vertically  warmed  by  the  sun,  are,  for  the  time, 
the  ehimn^,  so  to  speak,  of  the  earth.    So  soon  as  the  solar  fire 
is  lit,  up  flies  the  heated  atmosphere  through  the  chimney-shafl. 
What  wind  there  is  in  this  particular  position  is  an  upcast  wind, 
barely  noticed  at  the  place.    To  the  north  and  to  the  south  of 
that  place,  the  wind  sets  powerfully  in  from  either  hand,  to  fe^ 
the  upcast.     These  feedine-winds  come  sweeping  over  the  sea, 
laden  with  moisture.    As  they  get  warmer  and  warmer,  they  be- 
come more  thirsty,  and  more  tolerant  of  the  water  which  they 
bear.    Hence,  in  the  re^ons  where  they  blow  there  is  no  rain-fidl. 
The  water  is  absorbed  into  the  thirsty  air,  instead  of  being  pre- 
cipitated as  rain.    When  once,  however,  the  air-currents  are  fairly 
engaged  in  the  upcast,  the  matter  is  altogether  changed.    As  the 
air  rises  higher  and  higher,  it  is  more  chilled  by  the  temperatuie 
of  high  space,  and  more  expanded  under  the  influence  of  dimi- 
nished atmospheric  pressure.  As  this  chilling  and  expansion  go  on, 
the  absorbed  moisture  is  squeezed  more  and  more  out  of  the  air. 
First  it  collects  into  clouds,  and  then  it  condenses  still  further 
into  the  tropical  downpour.     Electrical  disturbance  accompanies 
the  rain,  because  the  natural  balance  of  the  electrical  forces  is  de- 
ran^^ed  by  the  motion  and  expansion  of  the  air,  and  by  the  change 
of  invisible  and  absorbed  vapour  into  visible  mist  and  palpable 
water.     Wherever  the  sun  is  vertical  twice  in  the  year  (as  it  is 
in  the  neighbourhood  of  the  equator),  there  are  also  two  rainy 
seasons  in  the  twelve  months.     Where  the  sun  is  only  vertical 
once  in  the  year,  as  it  is  close  on  the  circles  of  the  tropics  them- 
selves, there  is  one  rainy  season.     In  regions  just  outside  of  the 
tropics  there  is  also  the  single  rainy  season ;  but  there  the  rain- 
fall is  necessarily  less  heavy  and  less  continued.   The  tropical 
character  is  shown  in  a  softened  and  modified  degree. 

The  colony  of  Natal  is  a  land  just  out  of  the  tropics.  A  travel- 
ler, proceeding  due  north  from  Maritzburg,  would  find  himself  at 
a  spot  where  the  midday  sun  would  shine  vertically  upon  his  head 
at  the  end  of  December,  before  he  had  joumeyea  400  miles. 
Natal  therefore  has  its  rainy  and  dry  season.  But  it  also  has  the 
inestimable  advantage  of  the  ghost  of  a  winter — ^a  winter  in  which 
the  hardy  colonist  can  dispense  with  the  domestic  fireside,  but 
in  which  the  cold  of  the  night  is  amply  sufficient  to  be  rein- 
vigorating  and  refreshing.     Natal  has  also  the  further  incalculable 
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benefit  of  having  its  rainy  eeason  broken  into  fiagments,  and 
lengthened  out.  Its  soil  is  moistened  through  months,  instoid  of 
being  deluged  through  a  few  brief  and  passing  hours,  and  baked 
into  a  desert  afterwards.  The  physical  peculiarities  which  ao  bt 
modify  the  tropical  influence  as  to  secure  these  adyantages  iot 
NataL  are,  for  the  most  part,  as  obvious  as  they  are  interesting. 

Daring  a  considerable  portion  of  the  year,  the  coast  of  ^alal 
lies  quite  within  the  fair  and  average  range  of  the  soutiiem  trade- 
wincf— that  is,  of  the  great  world-wide  air-current  which  feeds  tbe 
tropical  upcast  from  the  south,  and  which  gets  an  easterly  set, 
beoiuse,  as  it  advances,  it  brings  a  comparatively  slow  rotatoiy 
velocity  to  parts  of  the  earth  that  are  whirling  round  from  west 
to  east  with  greater  absolute  speed.  But  this  south-east  wind  is 
reinforced  along  the  coaat  of  Natal  by  a  second  very  powerful  in- 
fluence acting  in  the  same  general  direction.  The  sun  shining  at 
high  altitude,  day  by  day,  heats  the  land  more  intensely  than  the 
sea ;  and  the  land  so  heated  lies  to  the  north-west  of  the  great 
ocean.  There  is  therefore  a  strong  indraft  frt>m  the  sea  up^ 
the  land  lying  in  the  direct  course  of  the  trade-winds — that  is, 
from  the  south-east  to  the  north-west.  The  south-easterly  winds 
of  Natal  are  thus,  to  a  considerable  extent,  trade-winds  and  mon- 
soons and  sea-breesea  fused  together  and  commingled.  The  wind 
was  blowing  east  or  south-east,  at  Maritzburg,  in  the  middle  d 
the  day,  on  259  days  during  the  past  year,  from  these  combined 
influences. 

The  south-east  wind,  which  thus  sets  in  upon  the  coast  of  Natal 
almost  daily,  is  a  sea  wind,  and  on  that  account  an  essentially 
moist  one.  Its  moisture  is  not  diminished  by  the  fact  that  for 
the  last  part  of  its  course,  before  it  strikes  the  shore,  it  crosses  a 
strong  and  broad  warm  ocean-current,  setting  down  from  the 
north-east,  and  running  parallel  to  the  coast.  This  current  is,  in 
reality,  the  overflow  of  the  Pacific  and  Indian  Oceans — ^the  great 
ofiset  of  the  whirl  communicated  to  the  mobile  water  of  those 
wide  seas  by  the  earth's  rotation.  This  band  of  warm  vrater  con- 
fers a  higher  and  more  even  temperature  upon  the  east  coast  of 
Africa  than  it  would  otherwise  possess,  and  reaching  Natal  from 
the  north,  and  sun-warmed,  as  it  is,  it  adds  its  free  contribution 
of  vapour  to  the  sea-breeze.  K  this  breeze  coursed  along  a  flat 
low  surface  of  land,  it  would  soon  be  itself  heated  sufficiently  to 
sustain,  in  comparative  permanence,  its  heavy  load  of  vi^ur. 
But,  instead  of  this,  it  is  thrown  at  once  up  an  ascending  slope  of 
land  which  reaches  above  a  mile  high  withm  seventy-five  miles  of 
the  shore.  Maritzburg  itself  is  about  2095  feet  above  the  aea. 
The  Accommodation  House  halfway  between  Durban  and  Maritz- 
burg is  816  feet  higher  than  the  southern  entrance  of  the  city. 
North  of  Maritzburg,  the  high  road  crosses  an  elevation  of  8833 
feet  before  it  descends  to  the  Umgeni,  and  of  6206  feet  (within 
seventy-four  feet  of  a  mile)  before  it  reaches  the  Mooi  Eiver ;  and 
the  surrounding  hill-tops  are  considerably  above  the  road.  The 
consequence  is,  that  the  sea-breeze  soon  arrives  at  an  altitude 
where,  partly  from  chill  and  partly  from  diminished  atmospheric 
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preBBUze,  it  is  no  longer  able  to  sustain  its  watery  load.  Then 
the  mists  accumulate  and  the  rain  descends.  If  the  elevated  land 
were  always  chill,  it  would  be  clothed  with  eternal  yapours  and 
clouds ;  but  it  is  itself  subject  to  scorching  sunshine.  Hence  it 
is  able  to  aid  the  ascending  air  in  maintaining  its  vapour  until  the 
increasing  heat  of  the  day  establishes  a  chimney  upcast,  as  well 
as  a  climbing  sea-breeze.  Then  the  usual  convulsion  of  the 
tropicid  locality  is  set  up  in  miniature.  The  douda  gather,  and 
thunder-storms  rase,  until  the  hieh  region  of  the  air  is  relieved  of 
its  excessive  burthen  of  accumiuated  vapour.  About  fifty-four 
thunder-storms  occur  in  the  vear  at  Maritzburg,  and  these  happen 
almost  exclusivelv  in  the  eignt  hottest  months  of  the  year.  Only 
four  storms,  on  tne  average,  occur  during  the  four  coldest  months 
of  the  year.  Bain  fell  upon  124  days  at  Maritzburg  during  the 
eight  hottest  months  of  thepast  year,  and  on  thirteen  days  during 
the  four  coldest  months.  The  average  annual  rain-fall  at  Maritz- 
burg during  six  years  has  been  28*91  inches.  The  greatest  annual 
rain-fall  in  that  period  84*66  inches,  and  the  least  20*15  inches. 
The  rain-fiill  on  the  leeward  (Port  Louis)  side  of  the  island  of 
Mauritius  last  year  was  28*88  inches,  and  the  number  of  days  on 
which  rain  fell  188 — a  result  which  shows  a  curious  approxima- 
tion to  the  state  of  things,  in  this  particular  at  least,  in  Maritz- 
burg. The  mean  annuid  rain-fidl  of  London  is  26*42  inches,  and 
the  number  of  days  on  which  rain  falls  there  in  the  year  about  175. 
As  a  general  rule,  atmospheric  pressure  varies  less  in  tropical 
regions  than  it  does  in  temperate  or  cold  ones.  The  extreme 
range  of  the  barometer  in  London  is  about  1*99  inch  (that  is, 
approximately,  2  inches,  or  a  fifteenth  part  of  the  pressure  of  the 
entire  atmosphere).  The  extreme  range  of  the  Mauritius  for  the 
last  year  was  0*60  of  an  inch.  The  extreme  range  in  Maritzburg, 
during  five  years,  was  1*25  inch ;  but  the  greatest  range  during 
any  year  in  that  period  was  1*089  inch.  The  mean  or  avera£;e 
atmospheric  pressure  at  Maritzburg  (2095  feet  above  the  sea),  for 
six  years,  was  27*879  inches  of  mercury.  There  is  a  daily  wave  of 
the  atmosphere  (due  to  the  increased  rarefieu^on  of  the  air  by  the 
daily  sunshme),  amounting  to  0*09  of  an  inch,  at  Maritzburg ;  the 
wave  dipping  to  its  lowest  trough  two  or  three  hours  after  noon. 
But,  in  addition  to  these  little  wavelets,  there  are  greater  billows 
of  the  air  continually  sweeping  along  over  the  land.  These 
greater  billows  vary  l)etween  four  and  seven  in  the  month ;  and 
their  crests  correspond  with  the  lowest  temperatures,  and  their 
troughs  with  the  highest  temperatures.  Hot  winds  are  invariably 
concomitant  with  a  low  dip  of  the  air-waves.  The  thunder-storms 
nearly  always  occur  also  with  the  troughs ;  but  the  mercury,  for 
the  most  part,  begins  to  rise,  and  the  wind  to  blow  somewhat 
strongly  from  the  south-east,  before  the  actual  burst  of  the  storm. 
The  storms  nearly  always  occur  late  in  the  late  afternoon,  when  the 
mercury  is  rising  after  the  diurnal  dip.  The  general  rule  is,  that 
the  barometer  fSuls  more  and  more  for  three  or  four  days.  After 
this  the  mercury  rises  for  three  or  four  days,  and  there  are  no 
more  storms  until  the  wave  is  again  well  over  the  crest,  and  far  on 
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its  deBoent.  A  baiometer  of  28*3  inches  is  a  liigh  barometer  at 
Maritzburg,  and  one  of  27*5  inches  a  low  one.  Bain  oomes  with 
both  high  and  low  barometers  at  Maritzburg.  The  low  barometers 
bring  interrupted  and  heayj  storm  rains,  and  the  high  barometers 
the  more  continuous  rains  of  strong  sea-gaLes.  The  waves  of  the 
atmosphere  veiy  strikingly  express  the  incessant  yicissitudes  of 
the  climate.  They  are  etemaUy  going,  up  or  down.  A  quiescent 
pressure  of  the  atmosphere,  and  a  steady  barometer^  are  things 
never  to  be  found  in  Natal. 

The  temperature  in  Natal  is  as  restless  and  capricious  as  the 
pressure  oi  the  air.  In  the  month  of  November  of  the  past  year, 
the  thermometer  was  standing  one  day  at  noon  at  94^  of  Fahren* 
heit  in  the  shade,  and  the  general  aspect  was  that  of  bein^  in  the 
midst  of  an  Indian  summer.  At  2  p.m.  of  that  same  day  the 
temperature  was  down  to  84^.  The  highest  temperature  of  the 
following  day  was  the  pleasantly  low  one  of  77^,  and  in  the  night 
of  that  day  the  thermometer  descended  to  57®.  Vicissitudes  of 
this  character  are  of  frequent  occurrence.  It  is  a  very  rare  thing 
indeed  for  a  high  temperature  to  be  maintained  for  three  days  in 
succession.  In  the  hottest  month  of  the  last  year,  there  were 
four  days  when  the  temperature  did  not  rise  to  70®,  and  twelve 
days  when  it  did  not  nse  to  80°.  In  the  coldest  month,  there 
were  eight  days  in  which  the  temperature  rose  to  70®,  and  only 
three  days  in  which  it  did  not  rise  to  60®.  In  the  coldest  months 
the  intervals  of  actual  cold  are  verv  brief,  and  there  are  constant 
breaks  of  even  summer  warmth.  It  will  be  seen  that  the  thermo- 
meter occasionally  rises  above  90°  in  seven  months  of  the  twelve, 
and  that  it  occasionally  rises  to  82®  in  eleven  months  of  the  twelve. 
In  the  hottest  months  the  intervals  of  distressing  heat  are  alike 
transient  and  intermingled  with  stretches  of  pleasant  coolness. 
In  the  hot  season  the  vicissitudes  occur  mainly  between  successive 
da^s ;  in  the  cool  season  between  da^  and  night.  The  reason  for 
this  is,  that  in  the  hot  season  the  midday  heat  is  more  frequently 
broken  down  and  tempered  by  thunder-storms,  clouds,  and  rain ; 
while  in  the  cold  season  it  is  more  frequently  sustained  by  the 
iminterrupted  sunshine  and  cloudless  sky. 

The  mean  temperature  of  Maritzburg  is  64®'6  of  Fahrenheit's 
thermometer  scale — ^a  trifle  higher  than  the  mean  temperature  of 
the  hottest  months  of  the  year  in  London ;  but  this  city  has  an 
extreme  range  of  temperature  amounting  to  68®.  The  highest 
temperature  of  six  years  has  been  97®-l,  and  the  lowest  tempe- 
rature 29®.  Extreme  temperatures  of  this  class  occur,  however, 
but  verv  rarely.  The  heat  has  been  up  to  90°  onlv  fourteen  times 
in  the  last  two  years,  and  down  to  36®  only  eight  times  in  the 
same  period. 

The  mean  temperature  of  Maritzburg  is  just  14®  higher  than 
that  of  London,  which  is  about  50°*5. 

It  is,  perhaps,  not  unworthy  of  note  that  the  cold  of  the  dry 
season  became  more  and  more  marked  from  the  year  1858  down, 
through  a  progressive  series  of  years,  to  1861.  The  greatest  cold 
of  1858,  at  Maritzburg,  was  38®0 ;  of  1869, 3i®"8 ;  of  1860, 31®-4 ; 
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and  of  1861,  29"".  The  mean  temperature  of  1858  was  Sif^^O ;  tbe 
mean  temperature  of  1859,  64i°'95;  the  mean  temperature  of 
1860,  64''-43 ;  the  mean  temperature  of  1861,  64P'27 ;  the  mean 
temperature  of  1862,  64°'4/;  and  the  mean  temperature  of 
1863,  64°-40. 

The  most  distressing  feature  in  the  climate  of  Maritzburg  is  the 
occasional  occurrence  of  hot  winds — ^that  is,  land-winds  sweeping 
down  from  the  north-west  with  great  violence.  The  highest  sum- 
mer heat  of  Maritzburg,  without  the  hot  wind,  is  only  84® :  all 
the  temperatures  above  this  are  brought  by  the  South  African 
sirocco.  This  wind  is  painfully  scorching  and  dry.  It  commonly 
blows  when  there  are  not  more  than  5  grains  of  water  in  each 
cubic  foot  of  air,  and  with  a  temperature  that  would  enable  the 
cubic  foot  to  take  up  other  12  grains  in  addition  without  mani- 
festing palpable  moisture.  The  wind,  therefore,  drinks  liquid  from 
almost  everything  it  touches.  The  hot  wind  rarely  blows,  how- 
ever, more  than  a  few  hours  at  a  time.  It  generally  commences 
early  in  the  morning,  and  is  replaced  soon  after  noon  bv  a  strong 
south-east  breeze,  which  springs  up  quite  suddenly,  and  heralds  a 
thunder-storm.  During  the  last  six  yeoro  the  hot  wind  has  blown 
upon  an  average  twen^-five  times  in  the  year.  It  has  occurred 
about  once,  on  the  average,  in  the  months  of  January,  Eebruary, 
March,  April,  and  June ;  about  tiivdce  in  the  months  of  May,  July, 
and  December ;  about  three  times  in  August  and  November ;  four 
times  in  the  month  of  October ;  and  more  than  five  times  in  the 
month  of  September.  November,  August,  October,  and  September 
are  therefore  pro{>erly  the  hot-wind  months. 

The  hot  wmd  is  obviously  the  complementary  current  of  the 
trade-windi  High  above  the  south-east  trades  a  strong  north-west 
current  is  eternally  blowing,  to  carry  back  the  aerial  substance 
which  those  winds  transport  from  the  further  southern  latitudes. 
A  similar  upper  compensatory  current  is  commonly  experienced 
on  the  summit  of  the  Peak  or  Tenerifie  when  the  north-east  trade- 
winds  are  blowing  strongly  along  the  base  of  the  island.  The 
north-west  wind  is,  no  doubt,  the  natmral  and  prevalent  current 
of  our  higher  atmosphere.  It  is  experienced  as  a  strong  wind, 
because  it  never  breaks  down  into  the  lower  regions  of  our  atmo- 
sphere, unless  driven  to  do  so  by  very  great  and  violent  disturbance 
of  the  aerial  balance :  it  is  a  hot  wind  because,  when  such  violent 
disturbance  takes  place,  it  reaches  Natal  from  many  hundred  miles 
in  the  interior  of  the  continent,  where  it  has  been  sweeping  along 
over  dry,  sun-burnt  plains.  If  it  were  not  for  the  influence  of  the 
earth's  rotation,  it  would  be  simply  a  north  wind  produced  b^  a 
sudden  reversal  of  the  great  chmmey-like  upcast  of  the  vertical 
sun.  It  is  a  west  wind  as  well  as  a  north  wind  because  it  brings 
great  eastward  rotatory  velocity  to  parts  of  the  earth  that  are 
whirling  with  inferior  speed.  In  ail  probability,  one-half  its  force 
is  due  to  this  whirling  velocity.  Upon  the  whole,  it  is  a  very  in» 
teresting  phenomenon  to  the  meteorologist,  whatever  it  may  be  to 
colonists  at  large.  An  extended  and  prolonged  series  of  observa- 
tions is  yet  required  to  determine  what  the  immediate  causes 
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are,  that  give  rise  to  these  periodic  rerersals  of  the  ordinaiy  more- 
menta  of  the  air.  It  is  a  very  remarkable  fisu^t  that  the  hot  wiul 
of  Natal  does  not  extend  to  the  actual  coast.  It  is  scarcely  erer 
experienced  at  Durban.  There  is  generallj  a  gende  east  or  north- 
east wind  at  the  bay  when  the  north-west  sirocco  is  in  force  at 
Maritzburg.  The  upper  atmospheric  current  sometimes  descends 
as  far  as  the  city  is  concerned,  out  it  does  not  dip  so  low  as  the 
port.  In  other  words,  the  disturbing  cause,  strong  and  Tiolent 
as  it  may  be,  is  not  able  to  overrule  the  ordinary  surface-currents 
quite  to  the  sea-level.  What  becomes  of  the  sirocco  between 
Maritzburs  and  the  coast  is  one  of  the  curious  points  that  have 
yet  to  be  determined. 

There  is  some  ground  for  the  suspicion  that  the  main  and 
characteristic  currents  of  the  atmosphere  are  more  constantly  and 
steadily  exhibited  at  the  height  of  Maritzburg  thim  they  ar^  at 
the  sea-leveL  The  true  south-east  breeze  is  very  much  less  fre- 
quent at  Durban  than  it  is  at  the  city.  Some  locsl  influence  seems, 
at  the  sea-level,  to  deflect  the  main  current  upwards  or  downwards 
along  the  coast.  North-east  and  south-west  winds  are  much  less 
uncommon  at  Durban  than  they  are  at  Maritzburg.  During  the 
last  year,  the  north-east  wind  was  bloiring  95  times,  and  the  south- 
west wind  115  times,  for  eleven  hundred  evenly  distributed  obser- 
vations, at  Maritzburff. 

As  a  general  rule,  tne  wet  season  in  Natal  may  be  considered 
to  consist  of  eieht  months  of  the  year — September,  October,  No- 
vember, December,  January,  February,  March,  and  April ;  and  the 
dry  season  of  the  four  months  May,  June,  July,  and  August. 
Bain,  in  greater  or  less  quantity,  fell  on  only  seventy-three  days 
during  the  four  dry  months  of  the  last  six  years — ^that  is,  on  twelve 
days  in  each  year  upon  the  average,  or  three  days  in  each  month, 
l^e  actual  rain-fall  in  these  months,  during  the  six  years,  was 
16*41  inches— giving  2*78  inches  for  the  dry  months  of  each  year, 
and  0*68  inch  for  each  dry  month  on  the  average,  llie  fiul  in 
the  months  of  June  and  July  in  the  six  years  was,  however, 
2*54  inches,  or  at  the  rate  of  0*42  inch  per  year,  and  0*21  inch 
per  month.  June  and  July,  therefore,  are  the  essentially  dry 
months  at  Maritzburg.  Eain  fell  on  only  twenty-one  days  m  the 
months  of  June  and  J  uly,  during  the  six  years.  Perhaps,  in  strict 
accuracy,  the  months  of  October,  November,  December,  January, 
February,  and  March  should  be  held  to  constitute  the  wet  season, 
the  months  of  June  and  July  the  dry  season,  and  the  remaining 
four  months,  April,  May,  August,  September,  a  fine  intermediate 
season  of  moderate  and  occasional  rains.  The  average  monthly 
rain-faU  for  the  months  of  the  dry  season,  for  the  last  six  years, 
was — June,  0-13  of  an  inch ;  July,  0'29  of  an  inch.  The  average 
fisJl  for  the  intermediate  months  during  the  same  period, — April, 
1*61  inch ;  May,  1*05  inch ;  August,  1*26  inch ;  September,  1*24  inch. 
For  the  months  of  the  wet  seasons  of  the  same  period,  it  stands, — 
March,  280  inches ;  January,  3*06  inches ;  February,  8*80  inches ; 
October,  3*57  inches;  November,  472  inches;  and  December, 
5  04  inches. 
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The  rainy  seaaon  commenced,  on  the  six  BncoessiTe  years  from 
1858  downwards,  on  October  8,  September  24,  August  81,  Octo- 
ber 1,  September  29,  September  28 ;  and  the  drjr  season  of  the 
same  series  of  years  on  April  7,  April  18,  April  25,  April  18, 
Mar  2,  and  April  26. 

l5uring  the  past  year  (1868),  the  month  of  January  was  hot 
and  rather  dry.  February  was  wet  and  veir  cool ;  a  sudden  fall 
of  the  temperature  occurred  on  the  12th  of  the  month,  and  con- 
tinued with  but  slight  modification  to  the  end.  There  was  an 
imusual  fall  of  rain  on  the  2drd,  24th,  and  25th  of  May,  amounting 
in  the  whole  to  more  than  2|>  inches.  The  greatest  cold  of  the 
season  occurred  on  the  18th  and  19th  of  June.  (Diere  was  again 
a  very  cold  period  firom  the  80th  of  July  to  the  drd  of  August, 
during  which  the  temperature  descended  eadi  night  to  87^  or  88^, 
and  ranged  between  6P  and  70^  at  midday.  The  month  of  August 
was  very  fine,  with  cool  nights  and  warm  days,  the  steadiness  of 
the  fine  weather  being  intmnpted  only  on  the  18th,  when  the  day 
and  night  temperatures  nearly  met  at  60°,  and  a  rain-fall  of  ^th  of 
an  inch  occurred.  September  was  in  a  stote  of  incessant  pertur- 
bation, both  as  regaras  temperature  and  air-pressure.  GPhere 
were  six  great  wares  of  temperature  and  air-pressure  during  the 
month,  the  former  ranging  oetween  88^  and  92^,  and  the  ktter 
between  27'5  and  28*8  inches  of  mercury.  On  the  26th  a  heavy 
|;ale  occurred  on  the  coast,  blowing  for  a  short  time  with  exceea- 
inff  violence,  and  driving  the  *  Sebastian '  and '  Earl  of  Hardwicke ' 
ashore  at  Durban.  The  barometer  stood  at  28*2  inches  at  Maritz- 
burg  two  days  before  the  gale,  and  then  began  to  falL  By  the 
afternoon  or  the  26th,  when  the  sale  occurred,  it  had  &Uen  i^ths 
of  an  inch.  In  the  ensuing  night  the  descent  continued  rather 
more  than  another  -^th  of  an  inch,  and  -x^ths  of  an  inch  of  rain 
fell.  In  the  mommg  of  the  27th  a  hot  wind  be^;an  to  blow, 
which  continued  to  blow  for  three  days,  with  a  transient  break  in 
the  afternoon  of  the  27th,  during  a  thunder-storm,  carrying  the 
mercury  of  the  barometer  down  still  lower,  until  it  stood  at 
27'5  inches  in  the  morning  of  the  28th  and  29th,  and  nearly 
-j^ths  of  an  inch  higher  durmg  the  intervening  night.  The  south- 
east wind  then  set  in  steadily,  and  the  temperature  continued  to 
fall,  and  the  air-pressure  to  rise,  until  the  2nd  of  October,  which 
was  therefore  the  apex  of  the  next  air-wave.  The  midday  tem- 
perature stood  at  65^  two  days  before  the  e;ale,  and  at  92°  the 
third  day  after  the  gale,  at  the  termination  of  the  hot  wind.  The 
Durban  gale,  therefore,  took  place  about  the  middle  of  the  descent 
of  an  air-wave,  with  a  slope  of  five  days,  and  heralded  in  the  very 
unusual  circumstance  of  a  three  days'  hot  wind,  or  sirocco,  at 
Maritzburg.  The  gale  occurred  three  days  before  the  lowest  dip 
of  the  barometer,  and  the  night  before  the  commencement  of  the 
hot  blast  at  Maritzburg.  It  was  beyond  all  question  connected 
with  the  same  source  of  disturbed  balance  of  atmosphere  which 
brought  the  South  African  sirocco  to  Maritzburg.  llie  month  of 
October  was  of  unusually  even  temperature  and  of  unprecedented 
wetness.    Bain  fell  on  eighteen  days,  and  the  entire  fall  during 
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the  montli  amounted  to  71  inches.  Nearly  5  inches  fell  betveen 
the  19th  and  the  24th  of  the  month ;  and  at  this  period  there  were 
seven  thunder-storms,  on  seven  successive  dajs,  dunng  which  a 
blue  gum  in  the  town  was  struck  bj  lightning^.  Between  the  14th 
and  26th  the  temperature,  both  day  and  nignt^  confined  itself  to 
the  range  lying  between  60^  and  79°. 

The  month  of  November  was  cool  and  rather  dry,  the  ram-M 
being  an  inch  below  the  usual  average  in  six  years.  December 
was  warm  and  wet,  the  rain-£&ll  being  an  inch  above  the  average 
in  six  years.  There  were  four  thunder-storms  on  successive  dajs 
between  the  12th  and  15th  of  December,  during  which  4  inches  of 
rain  fell,  and  the  flag-staff  at  Fort  Napier  and  a  blue  gum  in 
the  town  were  struck  by  lightning.  The  present  wet  season 
has  proved  to  be  one  oi  almost  unprecedented  wetness.  More 
than  28^  inches  of  rain  fell  during  the  five  wet  months  from 
October  1868  to  February  1864 ;  and  there  were  fifteen  days  on 
which  rain  fell  in  the  first  three  weeks  of  the  month  of  Febroair. 
A  destructive  hail-storm  passed  over  Maritzburg  from  the  soutt 
west  on  the  25th  of  January,  1864,  during  which  rounded  hail- 
stones li  inch  in  diameter,  and  weighing  2  drachma,  felL  A  blue 
gum  was  struck  by  lightning  in  the  town  on  the  daj  of  the  hail- 
storm, and  the  chimney  of  the  Victoria  Club  was  injured  by  light- 
ning four  days  subsequently. 
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ANNUAL  GENERAL  MEETING, 


1865,  Jums  21. 

The  buainess  of  the  Ordinarv  Meeting  having  terminated,  the 
Annual  General  Meeting  was  held,  and  the  following  Report  of 
the  Council  was  read. 


EEPOET. 

In  accordance  with  the  annual  custom,  your  Council  have 
framed  the  following  Beport,  containing  a  brief  summary  of  the 
progress  of  magnetical  and  meteorological  science  during  the 
past  year. 

The  papers  which  have  been  read  at  our  Meetings  have 
possessed  much  interest,  and  frequent  interestinj;  discussions 
have  followed.  Those  on  the  ^Aqueous  Vapour  in  relation  to 
Atmospheric  Air,*'  by  Professor  Lament,  and  on  "Badiant 
Points  of  Shooting-stars,"  by  A.  Herschel,  Esq.,  and  on  ''  Secular 
Changes  of  Temperature/'  by  our  Secretary,  may  be  especially 
mentioned. 

The  past  year  has  done  very  little  indeed  in  the  preparation  of 
ozone  t^t^paper ;  those  prepared  by  Mr.  Lowe  have  yielded  re** 
suits  which  in  the  hands  of  the  Army  Medical  Department  have 
not  been  found  satisfactorv,  and  at  the  present  time  there  is 
no  ozone  test-paper  that  aoes  not  seem  to  give  results  of  a 
variable  character.  Mr.  Lowe  has  paid  great  attention  to  this 
subject ;  he  has  made  a  large  number  of  experiments,  and  ^ne  to 
great  expense,  and  it  is  probable  that  success  will  ultimately 
crown  his  endeavours.  It  has  happened  unfortunately  that  Mr. 
Coupland,  of  Harrogate,  who  undertook  to  prepare  ozone  test- 
papers  imder  the  immediate  direction  of  Dr.  Moffiitt,  has  been 
sunering  for  many  months  from  severe  illness. 

In  all  ozone  test-papers  for  determining;  oxidizing  agency  of  the 
air,  it  is  imperatively  necessary  that  they  should  be  of  one  prepara- 
tion, and  ii  possible  should  be  perfectly  uniform  in  their  action. 

During  the  past  year  our  Secretary,  Mr.  Olaisher,  has  brought 
his  balloon  experiments  to  a  close  for  the  present.  All  his  leisure 
for  three  years  he  has  devoted  to  this  work  ;  and  he  has  made  no 
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lees  than  twenty-five  ascents  for  scientific  purposes.  The  geneni 
results  of  these  experiments  were  stated  in  a  recent  Number  of 
the  '  Proceedings,'  so  that  it  is  unnecessary  to  reproduce  themheic; 
but  we  cannot  avoid  pointing  out  the  verr  important  results  ob- 
tained on  the  decline  of  temperature  with  elevation,  in  the  different 
seasons  of  the  year ;  the  mfierent  amounts  of  water  diffused  in 
the  air  at  the  different  elevations ;  and  the  fiict  that  at  eveiy  elcTa- 
tion  and  in  every  instance  water  was  present,  though  usually  veiy 
small  in  amount  at  great  elevations ;  nevertheless  its  presence  to 
considerable  amounts  at  times,  proved  by  the  existence  of  clouds 
of  different  modifications,  even  including  nimbi  at  heights  exceeding 
four  miles,  and  the  presence  of  cirri  at  very  great  heights  indeed, 
tends  to  show  that  vapour  diffuses  itself  tbx>ughout  the  atmo- 
sphere of  air. 

One  other  remarkable  series  of  experiments  was  made  in  tbeee 
ascents,  viz.  those  on  the  radiation  of  solar  heat.  The  readings 
of  different  instruments,  when  fully  exposed  to  the  sun's  rays  it 
great  heights,  were  found  to  be  but  little  affected,  and  were  reiy 
nearly  the  same  as  those  of  instruments  carefully  screened  from  tbe 
direct  influence  of  the  sun ;  and  Mr.  Olaisher  firom  these  drrn 
the  following  important  conclusion,  indicating  a  new  link  in  the 
chain  of  our  knowledge,  that  the  several  members  of  our  solar 
system  are  united  together  by  receiving  heat  from  the  sun,  in 
precisely  the  same  manner,  and  possibly  to  the  same  amount^  as 
the  earth.  Prom  the  several  experiments  it  would  seem  higUy 
probable  that  the  heat-rays  from  the  sun  pass  through  space  inth- 
out  loss,  and  become  affective  where  wanted  only,  and  in  p^opo^ 
tion  to  the  densii^^  of  the  atmosphere,  or  the  amount  of  water 

E resent  through  wnich  they  pass ;  and  if  so,  the  proportion  of  the 
eat  received  at  Mercury  and  Venus,  Jupiter  ana  Saturn,  may  ^ 
the  some  as  that  received  at  the  earth,  if  the  constituents  of  their 
atmospheres  be  the  same  as  that  of  the  earth,  and  greater  if  the 
density  be  greater ;  so  that  the  affective  solar  heat  at  the  superior 
planets,  Jupiter  and  Saturn,  may  be  greater  than  at  the  imerior 
planets,  Yenus  and  Mercury^  notwithstanding  their  far  greater 
distances  from  the  sun. 

The  determination  that  aneroid  barometers  may  be  made 
accurately  for  the  indication  of  very  low  pressures,  and  that  the 
dry-  and  wet-bulb  thermometers,  to  ordinarily  used,  can  be  used 
with  safety  and  certainty  to  great  elevations,  together  with  the 
determination  that  the  results  by  Daniell's  hygrometer  are  iden- 
tical with  those  by  Begnault's  hygrometer,  are  pbints  of  the  utmost 
value  to  determine,  together  with  those  shown  m  the  last  Number. 
These  results  in  the  *  Proceedings '  show  the  important  bearing 
of  balloon  researches  on  meteorology,  and  how  much  the  physical 
conditions  of  the  higher  atmosphere  exercise  an  influence  over 
the  lower. 


TtLnf-rxLLi — ^The  praiseworthy  coUection  of  rain-fall  obserra- 
tions  which  Mr.  Symons  commenced  in  the  year  1859  has  been  con- 
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tinned  without  interruption,  and  with  great  success.  The  number 
of  stations  in  his  last  publication  are  no  less  than  about  900,  and 
his  correspondents  amount  to  fully  1100  upon  this  subject. 


The  Metbobolooical  Office  of  the  Boabd  of  Tbade. — No 
important  change  had  taken  place  in  the  formation  of  the  daily 
weather-tables,  and  forecasts  of  the  probable  weather  for  the  two 
following  days,  until  the  lamented  death  of  its  superintendent 
yice-AdmiraJ  FitzBoy ;  and,  so  far  as  we  know,  no  successor  has 
as  yet  been  appointea  to  succeed  him  in  the  duties  of  tMs  office. 


From  the  beginning  of  this  year  the  Begistrar- General  has 
published  the  weekly  results  of  meteorological  obsenrations  taken 
at  G-reenwich,  Liyerpool,  Manchester,  Birmingham,  Leeds,  and 
Bristol,  with  the  weekly  mortality  of  those  towns.  The  daily 
obseryations  are  forwarded  to  Mr.  G-laisher,  who  discusses  them, 
and  forwards  the  results  to  the  Begistrar-General  in  London, 
another  copy  being  sent  to  the  Begistrar-General  of  Scotland  at 
his  request. 


hi  the  Beport  for  the  year  1863,  reference  was  made  to 
arrangements  for  systematic  meteorological  observations  wherever 
any  part  of  the  British  army  may  be  located. 

Full  sets  of  instruments,  consisting  of  standard  barometer, 
dry-  and  wet-bulb  thermometers,  maximum  and  minimum  ther- 
mometers for  temperature  of  the  air,  and  for  solar  and  terrestrial 
radiation,  a  Bobmson*s  anemometer,  ozone  papers,  and  rain- 
gauges,  one  on  the  ground  and  the  other  at  a  height  above  the 
ground,  have  been  sent  to  the  following  stations : — 


Edinburgh. 

Aberdeen. 

Belfast. 

Dublin. 

Cork. 

Curra^h. 

Aldershot. 

Netley. 

Colchester. 

"Woolwich. 

Chatham. 

Shomcliffe. 

Portsmouth. 

Guernsey. 

Deyonport. 

GKbraltar. 


Malta. 

Bermuda. 

Quebec. 

Montreal. 

Halifiax. 

Barbadoes. 

Tip  Park,  Jamaica. 

Newcastle,  Jamaica. 

St.  Helena. 

Graham's  Town,  Cape. 

Ninera  Ellia,  Ceylon. 

Colomba,  Ceylon. 

Hong  Kong. 

Constantinople    (for   the 

use  of  an  officer  of  the 

B.B.). 

2l2 
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The  folloiring  statioiiB  have  been  supplied  with  Beta  of  tiiermo- 
meten  alone,  consiBting  of  dry-  ana  wet-bulb  tbermomeien, 
maximum  and  minimum  for  air,  and  rain-gauges  on  ground : — 


Preston. 

Sheerness. 

Walmer. 

Dover. 

Canterbury. 

Winchester. 

Parkhurst,  I.  W. 

Jersey. 

Buttevant. 

Limerick. 

Templemore. 

Fermoy. 


Athlone. 
Kandy,  Ceylon. 
Triconialee,  Ceylon. 
Gkunbia. 
Sierra  Leone. 
Fort  Napier,  Natal. 
Kingston,  Canada. 
Neinoundland. 
Bahamas. 
Honduras. 
Auckland,  N.  Z. 


The  illness  of  our  late  lamented  President,  Dr.  S.  I>undaf 
Thomson,  prevented  him  taking  any  part  in  the  business  of  the 
Society  during  the  whole  year,  and  so  far  checked  all  dependent 
on  him.  At  his  lamented  decease,  our  Vice-President,  S.  C. 
Whitbread,  Esq.,  F.B.S.,  was  elected  President  for  the  remainder 
of  the  vear,  and  has  kindly  performed  the  duties  sinoe  that 
time.  No  further  steps  have  been  taken  with  respect  to  the 
Charter ;  but,  with  a  new  President,  the  question  will  again  have 
to  be  taken  into  consideration. 


iKSTBiTHXirTS. — ^Yery  little  progress  has  been  made  in  the 
character  of  instruments  during  the  past  year.  Mr.  Casella  has, 
however,  directed  his  attention  to  the  construction  of  a  d^icafte 
anemometer  for  light  winds ;  should  he  succeed  in  the  construction 
of  this  instrument,  it  will  be  applicable  to  determine  the  rate  <^ 
motion  of  air  in  mines  and  passages,  and  be  of  much  value.  He 
also  has  been  occupied  in  the  construction  of  a  very  convenient 
azimuth  and  altitude  compass.  Mr.  Hicks,  our  new  Member,  is 
paying  much  attention  to  the  construction  of  barometers  and 
otoer  meteorological  insfcruments ;  and  Mr.  Browning  has  brought 
forward  a  new  j&nn  of  direct-vision  spectroscope,  which  poaaeeaes 
great  advantages  on  the  score  of  portability  and  the  fiicuity  with 
which  it  can  be  used,  while  its  performance  is  all  that  can  be 
desired.  With  as  low  a  power  as  five,  it  shows  the  line  D  clearly 
divided  in  the  solar  spectrum.  Mr.  Browning  has  also  introduced 
a  very  convenient  ana  efficient  level,  intended  for  the  use  of  alpine 
tourists,  in  connexion  with  the  aneroid  barometer,  an  instrument 
to  which  he  has  given  special  attention.  Mr.  Pastorelli  has  also 
been,  with  our  Secretary,  in  consultation  respecting  improvements 
in  barometers. 

Mr.  Cator's  new  anemometer  has  been  made  during  the  past 
year,  and  is  erected  at  Kew  Observatory ;  S.  B.  Howlett,  Esq.,  of 
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the  War  Office,  ib  applying  himBelf  to  improYementB  in  anemo* 
meters  at  low  pressures ;  Mr.  Bead  has  oeen  long  engaged  in 
bringing  to  useful  application  an  ingenious  arrangement  for 
onemometrical  records  at  a  moderate  price ;  he  proposes  a  new 
method  of  registering  the  direction  or  the  wind,  bj  an  instru* 
ment  to  be  produced  at  a  cost  considerably  leti  than  that  of  those 
anemometers  now  in  use. 

By  his  method,  the  direeiian  of  the  curves  of  barometric 
pressure,  temperature,  and  direction  of  wind  are  made  as  a  rule 
to  coincide,  and  any  abnormal  curves  thrust  themselyes  upon  the 
attention  of  the  observer.  His  wind-curve  paper  has  five  horizontal 
lines  indicating  points  of  the  compass. 

No.  1  stands  for  north. 

No.  2  stands  for  north*west  and  north-east. 

No.  8  stands  for  west  and  east. 

No.  4  stands  for  south-west  and  south-east. 

No.  5  stands  for  south. 


Ko  1. 

K<kS.. 
Ka4. 
Na6. 


N.    NJr J. 


E 


m 


N.W.  SDd  VJL 


J^W.^idB. 

aw.wdSJL 

6. 


[A  ditlanoeof  ftboot  half  an  ineh  betwem  each  line.] 

To  avoid  confusion  arising  from  two  points  of  the  compass  being 
represented  by  one  line,  aU  movements  on  the  east  side  of  the 
wmd-rose  are  marked  by  a  red-chalk  pencil ;  all  movements  on  the 
west  side  of  the  wind-rose,  by  a  black  pencil.  Hence  the  altitude 
of  any  point  of  the  curve  will  determine  the  distance  from  the 
vrind-poles ;  and  the  colour  of  the  curve  will  show  from  which  side 
of  the  wind- rose  the  current  is  frt>m. 

By  this  instrument,  the  movements  of  the  pencils  are  confined 
between  lines  Nos.  land  5.  Saving  is  thus  employed  in  the  amount 
of  room  required  and  the  consequent  dimensions  and  portability 
of  the  instrument,  at  the  same  time  that  there  is  no  chance,  on 
the  occasion  of  several  revolutions,  of  the  vane  of  the  pendl  running 
over  the  margin  of  the  recording-sheet,  and  thus  fiuling  to  register. 

Curves  are,  as  iisual,  drawn  from  left  to  right,  vertiotd  lines 
dividing  the  sheet  into  equal  periods  of  time,  as  in  ordinary 


To  those  who  keep  graphie  registers  of  the  weather,  and  who 
are  in  a  position  to  note  the  various  changes  of  the  vnnd,  the 
above  curve  is  recommended,  substituting  perhaps  (for  convenience 
sake)  a  dotted  black  line  for  the  colour^  chalk. 

In  speaking  of  those  Institutions  in  Oreat  Britain  which 
especially  devote  themscdves  to  the  investigation  of  meteorology 
and  kinored  sciences,  the  Boyal  Observatory,  Gbeenwich,  claims, 
our  first  attention. 
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•  The  hiBtory  of  the  Magnetical  aad  Meteorological  Department 
of  the  Boyal  ObservatoiiT^,  Greenwich,  during  the  past  yeir  is 
extremely  interesting  and  important,  and  the  several  modificatiom 
(which  had  been  projected  and  in  part  performed  at  the  date  of 
our  last  Annual  iLeport)  have  been  completely  and  satifl&ctorily 
carried  out.  We  shall  have  great  pleasure,  in  the  following  stite- 
ment,  in  pointing  out  the  several  alterations  and  additions  vhich 
have  been  made  m  this  department ;  and  it  will  at  once  be  leen, 
that  although  these  matters  have  temporarily  retarded  the  work 
of  this  Observatory,  yet  it  has  suffered  no  diminution  in  actiTitj, 
but  has  rather  extended  its  sphere  of  useful  and  unremittrng 
exertion. 

The  arrangements  for  adapting  to  use  the  subterranean  room 
of  the  AfAgnetic  Observatory  (now  called  the  "  Magnetic  Ba8& 
ment "),  to  which  we  referred  in  our  last  Annual  Seport  {tide 

*  Proc,  Brit.  Meteor.  Soc*  vol.  ii.  p.  237)  have  been  carried  out 
with  perfect  success.  The  extreme  difference  of  temperatore 
between  summer  and  winter  is  found  to  be  about  6°,  the  greatest 
variation  in  any  one  day  about  29 ;  the  temperature  never  diffen 
much  from  60°  (all  in  Fahrenheit's  scale). 

Maokstic  Ikstbumekts.  Ma^netometert. — ^The  following  sre 
the  arrangements  for  the  suspension  and  mounting  of  the  seTenl 
magnetometers  in  their  new  positions. 

The  lower  declination-magnet  is  carried  by  a  pier  built  of  brick 
and  slate,  whose  upper  part  or  suspension-piece  protrudes  througli 
the  floor  of  the  upper  room,  for  the  sake  of  giving  greater  lengdi 
to  the  suspendin^-wire,  and  for  making  the  suspension-pieoe  more 
accessible.  This  mstrument  is  used  for  photographic  Belf-iegistn^ 
tiou  only. 

Upon  the  superstnictnre  of  this  pier  is  planted  the  onffsn^ 
framed  wooden  stand,  for  carrying  the  original  2-feet  magnet 
vertically  above  the  photo^phio  maffnet.  Hitherto,  this  magnet 
has  been  so  mounted  that  its  attached  collimator  was  right  or  left 
of  it ;  it  is  now  so  mounted  that  the  collimator  is  above  or  below 
it ;  and  with  this  arrangement,  on  reversing  the  collimator  and 
giving  the  necessary  movement  for  making  the  collimator-aiiB 
coincide  with  the  axis  of  the  theodolite-telescope,  the  magnet  is 
still  vertically  above  the  photographic  magnet  in  the  basement. 

The  theodolite,  with  wnich  the  magnet-collimator  is  viewed,  9sA 
with  which  circumpolar  stars  are  also  viewed,  is  in  the  saoie 

Kisition  as  formerly,  a  brick  pier  being  built  up  from  the  groimd 
low  the  floor  of  the  Magnetic  Basement,  through  the  basemeat) 
and  through  the  floor  of  the  upper  room,  to  carry  the  theodolite. 

For  the  support  of  the  honzontal-force  mamet,  a  pier  is  built 
of  brick,  stone,  and  slate,  which,  like  that  of  rae  declination-pli<>- 
tographic  magnet,  projects  through  the  upper  floor  into  the  upper 
room ;  and  the  vertical-force  magnet  is  also  mounted  upon  a  sub- 
stantial pier  built  of  brick  and  stone. 

We  wiU  now  proceed  to  speak  of  the  magnetometers  themselves 
and  their  state  aurin^  the  past  year. 

The  upper  declination-magnet  was  suspended  on  186i,  Hay  '^^' 
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and  the  lower  photographic^dedination  magnetometer  was  made 
available  for  photographs  on  June  25.  Both  were  suspended  on 
steel  wires  or  no  greater  strength  than  was  necessary  for  safety. 
Under  the  pressure  of  business,  the  determination  of  Tarious  con- 
stants of  acgustment  was  deferred  to  the  end  of  the  year.  The  im- 
mediate results  of  observation,  however,  began  to  excite  suspicion ; 
and  after  a  time  it  was  found  that,  in  spite  of  the  length  of  the 
suspending  wire  (about  8  feet),  the  torsion-coefficient  was  not 
much  less  than  ^.  The  wires  were  promptly  dismounted,  and  silk 
skeins  substituted  for  them.  With  these,  the  torsion-coefficient 
is  about  jUf.  The  two  magnets  have  now  been  in  use,  suspended 
by  the  siik  skeins,  since  1865,  January  20  and  80., 

The  horizontal-force  magnetometer  was  carried  by  a  loop  wire 
of  about  half  the  strength  of  that  for  the  declination  magneto- 
meter; its  photo^phs  commenced  also  on  June  25.  The  ex- 
perience of  the  wires  for  the  declination  magnets  was  sufficient  to 
demand  the  immediate  removal  of  that  of  the  horisontal-force 
magnet.  A  silk  skein  was  appUed,  and  has  been  in  use  since  1865, 
February  8.  In  this  year,  as  in  former  years,  the  observations 
for  adjustment  were  so  planned,  as  to  make  it  certain  that  the 
maffnet's  mean  position  is  transverse  to  the  magnetic  meridian. 

The  new  verticsl-force  ma^etometer  was  mounted  in  the  summer 
of  1864,  nearly  at  the  same  time  as  the  others ;  but  various  troubles 
arose  in  the  use  of  it.  Its  magnetic  power  (as  stated  in  the  last 
Beport)  was  too  small,  but  it  was  found  that  the  steel  was  imper* 
penectly  magnetized ;  a  proper  dose  of  ma^^netism  was  given  by 
Mr.  Simms,  on  June  15.  Various  irreguhmties  followed,  and  the 
knife-edge  was  changed  for  a  stronger  bar.  The  cause  of  these 
troubles  was  at  length  discovered,  in  the  accidental  contact  of  a 
small  spring  which  presses  the  mirror  used  for  eye-observations* 
After  the  instrument  had  been  got  into  satisfi^tory  action,  it  was 
found  that  one  of  the  adjusting  weights  was  a  little  unsteady,  the 
effect  of  a  small  inequality  in  the  diameter  of  the  screw-stalk.  This 
was  remedied,  and  the  instrument  is  now  in  a  very  fine  state.  Its 
scale  of  indications  is  large ;  small  disturbances  are  shown  in  great 
perfection,  and  the  dislocations  in  the  photographic  curves  (which 
had  been  constantly  experienced  in  past  years)  have  now  entirely 
ceased. 

For  many  years  past,  however,  it  has  appeared  that,  notwith- 
standing these  dislocations,  the  instrumental  zero  has  undergone 
no  change ;  and  that,  with  little  attention,  the  small  portion  of 
the  curve  affected  by  the  unfair  strain  may  be  corrected  with 
almost  ultimate  accuracy ;  and  this  process  was  in  fact  used  in 
measuring  the  hourly  ordinates  for  the  investigation  of  the  diurnal 
inequalities  en<£ng  with  1857  (in  the  accompanying  reduction  of 
magnetic  storms  there  was  no  instance  of  dislocation).  This 
opinion  is  confirmed,  by  comparison  of  some  of  the  Chreenwich 
pnotographs,  in  which  the  dislocations  were  very  sensible,  with 
some  of  the  Kew  observations,  in  which  the  dislocations  are  very 
small.  As  far  as  it  depends  on  this  cause  alone,  the  photographs 
with  the  old  instrument  may  be  made  nearly  as  good  as  those  with 
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the  new  one,  although  inferior  as  legarda  the  magnitude  of  the  Bcale 
and  the  requirement  of  correction  tor  the  temperature. 

Ab  regards  this  ktter  correction,  viz.  the  correction  for  tempefa- 
ture,  ^[reat  doubt  still  prevails  as  to  the  amount  of  the  temperature- 
coefficient.  In  the  years  1846  and  1847  experiments  were  made 
for  the  determination  of  the  coefficients  for  temperature  for  the 
horizontal-force  magnet  and  vertical-force  magnet,  in  whidi  the 
maraets  were  immersed  in  water  of  various  temperatures.  It  is 
evident,  however,  that  this  form  of  experiment  does  not  exacdj 
reproduce  the  circumstances  of  a  magnet  whose  temperature  de- 
pends on  that  of  the  external  atmosphere ;  and  experiments  wexe 
long  contemplated  in  which  the  magnet  should  be  heated,  not  by 
water,  but  hj  air. 

Opportumty  seemed  to  be  given,  in  the  year  1864,  by  the 
command  of  the  hot-air  stove,  constructed  entirely  of  copper, 
and  heated  by  gas,  which  was  provided  for  the  warming  of  the 
Magnetic  Basement.  A  copper  box  was*  prepared  to  fix  on  the 
top  of  this  stove,  containing  facilities  for  the  placing  of  the  magnet 
(to  be  tried)  in  a  definite  position,  for  the  distribution  of  the 
heated  air  over  its  length,  and  for  reading  three  thermometers  in 
different  parts  of  its  length.  The  de^;ree  of  heat  was  regulated 
merely  by  turning  the  tap  of  the  gas-pipe  at  the  floor — ^a  manipula- 
tion which  could  not  affect  any  ^rt  of  the  apparatus.  The  stove 
was  placed  in  a  position  convenient  for  prcKUicine  deviation,  by 
the  magnet  indosed  in  the  copper  box,  on  the  needle  of  the  £ev 
unifilar. 

The  result  of  these  experiments  is,  to  give  a  coefficient  fcft 
temperature-correction  four  or  five  times  as  great  as  that  given 
by  the  water-heatings.  And  this  applies  to  both  the  magnets 
(horisontal-force  and  old  vertical-force),  in  which  the  two  systems 
of  experiment  can  be  compared.  A  laige  coefficient  is  also  given 
for  the  new  vertical-force  magnet,  though  much  smaller  than  that 
for  the  old  one,  when  tried  in  the  same  manner. 

No  peculiarity  can  be  discovered  in  the  apparatus  which  oould 
produce  the  smallest  error. 

The  only  differences  between  the  modes  of  action  in  the  two 
experiments  were,  that  in  the  former  or  water-entcriments  the 
magnet  was  ''  end-on  "  to  the  deflected  magnet,  while  in  the  latter 
or  air-experiments  it  was  '*  broadside-on  " ;  and  that  in  the  former 
experiments  the  magnet  travelled  round  to  a  position  definite  wi^ 
regard  to  the  axis  of  the  deflected  msgnet  (in  which  case  its 
power  is  measured  by  the  sine  of  deviation),  whereas  in  the  latter 
it  was  stationary  (in  which  case  its  power  is  measured  by  the 
tan^nt  of  deviation). 

Since  these  determinations  by  means  of  heated  air,  no  further 
experiments  have  been  made  for  the  temperature-coeffidentB  of 
the  several  magnets  by  the  use  of  hot  water  or  any  other  method. 
The  values  obtained  by  the  hot-air  method  (as  before  stated)  were 
so  large  that  they  have  not  been  used  in  reducing  the  obscsTa- 
tions,  although  nothing  could  be  seen  in  the  process  to  suggest 
error.    . 
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The  Astronomer  Boyal,  in  hiB  Annual  Beport,  says: — ^^It  is 
possible  that  mametism  may  have  been  deyeloped  in  the  store 
and  magnet-box,  ooth  made  of  copper,  by  the  heat ;  if  this  should 
proTO  correct,  it  would  throw  doubts  on  the  results  obtained  with 
water  in  a  copper  vessel."  Processes  depending  on  the  comparison 
of  the  results  on  warm  days  and  on  cold  days  he  absolutely  re- 
jects, as  assuming  a  knowledge  of  the  absence  of  connexion 
between  masneticfd  and  meteorological  phenomena  on  wbich  we 
have  no  right  to  presume.  This  matter  is  regarded  as  sdll  in- 
volved in  dmcnlty,  although  as  relating  to  the  correction  of  the 
Greenwich  results,  now  obtained  in  almost  uniform  temperature, 
it  is  of  little  importance ;  but  as  a  physical  problem,  idfecting 
other  magnetical  determinations,  it  is  miportant,  and  appears  well 
to  deserve  the  attention  of  experimental  institutions. 

Some  singular  observations  have  been  made  on  the  effect  pro- 
duced by  the  copper  dampers  which  surround  the  declination 
and  horizontal-force  magnetometers  upon  those  magnets.  G^iese 
dampers  were  made  by  Messrs.  Vivian  &  Sons,  of  Swansea,  of  copper 
fiesh  from  the  smelting ;  and,  as  fiir  as  the  manufacturer's  art  could 
secure  it,  th^  contained  no  iron ;  and,  upon  experimenting  on  them 
at  the  Boyal  Observatory,  in  the  year  1841,  no  magnetic  effect  could 
be  discovered.  A  lately  published  theory  by  Dr.  Lament,  on  the 
^  Effect  of  Dampers  in  limiting  the  Magmtude  of  Diurnal  and 
other  small  inequalities,'*  has  again  drawn  attention  to  this  sub- 
ject, and  experiments  have  been  made  with  the  damper  surround- 
ing tlie  declination  magnetometer ;  first,  by  vibrations  with  and 
without  the  damper,  which  led  to  no  very  certain  result ;  secondly, 
by  slewing  the  damper,  and  the  effect  of  this  is  very  curious. 
Wlien  the  damper  is  in  the  position  in  which  it  has  been  many 
years,  every  slew  of  the  damper  is  accompanied  by  a  drag  of  the 
magnet  in  the  same  direction,  to  an  angular  extent  equal  to  about 
f^  of  the  ande  of  slew  of  the  damper.  When  the  damper  is 
reversed  (S.  to  X^.),  a  slew  of  the  damper  produces  no  discoverable 
effect.  It  seems  from  this  that  the  damper  acts  by  two  ma^etic 
powers  of  equal  magnitude,  exactly  analogous  to  those  which  in 
iron  ships  we  call  '*  subpermanent  magnetism  "  and  "  transient 
induced  magnetism,"  and  that  their  two  forces,  in  one  position  of 
the  daidaper  (namely,  that  in  which  it  has  always  been  used), 
combine  their  effects,  and  in  the  opposite  position  neutralize  each 
other.  The  point  appears  worthy  the  attention  of  experimental 
institutions.  It  would  seem  that  the  exhibited  inequalities  are 
too  small  by  -j-^  part,  a  matter  of  little  importance  in  itself.  But 
it  is  not  easy  to  say,  whether  this  power  has  grown  up  gradually 
or  suddenly  ;  and  it  is  a  delicate  practical  question,  whether  the 
damper  should  or  should  not  be  now  retained  in  the  same  position. 

The  damper  of  the  horizontal-force  magnetometer  (which  has 
been  for  many  vears  in  a  majB;netic  E.  and  W.  position),  when 
placed  to  encircle  the  declination-magnet,  possesses  no  power  of 
checking  its  vibrations ;  and  observations  will  shortly  oe  made, 
with  this  damper,  similar  to  those  made  with  the  dedination- 
damper,  to  test  its  effect  upon  its  own  magnet. 
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Fbotographic  reeiBters  were  obtained  fix>in  the  three  magnetio- 
meters  during  neanj  the  latter  half  of  1864,  but  the  insfcrumental 
difficulties  which  have  been  described  make  it  doubtful  vhetba 
great  value  can  be  attached  to  them.  Since  the  month  of  Jamiaiy 
of  1865  the  records  are  irreproachable,  and  the  series  is  perfect. 
All  necessary  eje-observationB  are  properly  kept  up.  The  mean 
magnetic  declination  for  1864  is  al>out  20^  d8\  but  this  ^ue  is 
subject  to  some  uncertainty.  It  is  not  proposed  to  undertab  a 
complete  reduction  of  the  magnetometer  pnotograms  for  the  seoond 
half  of  1864.    In  freedom  from  constant  error  they  are  not  com- 

S arable  to  those  of  1868  and  1865 ;  and  in  the  representation  of 
iumal  and  other  inequalities,  their  indications  are  too  small 
They  may  however  be  available  on  some  disputed  points,  and  tbey 
wiU  be  kept  in  a  fit  state  for  reference. 

JEarfh-^ntrrent  Apparatus. — After  numerous  delavs,  tiiie  appara- 
tus for  the  self-r^stration  of  spontaneous  earth-currento  was 
brought  into  a  working  state  in  the  month  of  March  1865.  Two 
wires  are  led  to  the  Boyal  Observatory,  one  from  Croydon  and 
one  from  Dartford;  they  commimicate  with  the  earth  at  botii 
extremities,  but  in  every  other  part  they  are  carefully  insulated. 
The  apparatus  upon  which  thev  act  is  in  the  Magnetic  Basement 
Each  of  them,  by  means  of  coib  of  the  usual  form,  deflects  a  sus- 
pended magnet.  The  currents  are  found  to  be  so  unezpeetedlj 
strong  that  it  has  been  necessary  in  each,  first,  to  place  the  two 
magnetized  needles  with  poles  in  the  same  direction  (instead  of  in 
opposing  directions),  secondly,  to  diminish  materially  the  number 
of  wires  in  the  coil.  The  li^ht  from  one  lamp  fiills  upon  both  seti 
of  apparatus ;  in  each  case  it  first  falls  upon  a  cylindrical  lens  with 
axis  vertical,  then  upon  a  plane  mirror  carried  by  the  magn^ 
then  upon  a  more  powerful  system  of  Grlindrical  lenses  with  axis 
horizontal  or  parallel  to  the  axis  of  the  revolving  barrel.  The 
barrel  is  of  ebonite,  prepared  by  S.  W.  Silver  and  Co.,  covered  with 
photogranhic  paper ;  it  revolves  once  in  twenty-four  hours.  The 
ebonite  cuBColoured  the  first  three  or  four  sheets  of  photographic 
paper ;  but  its  power  of  acting  chemically  seems  to  have  been 
rapidly  exhausted,  and  the  sheets  are  now  perfectly  dean. 

The  first  effective  register  of  earth-currents,  with  the  needles 
and  coils  of  the  recording  instrument  in  the  form  now  adopted  for 
use,  took  nlace  on  April  6.  More  lately,  a  natural  base-line  hu 
been  introauced,  by  simply  interrupting  the  continuity  of  the  wire, 
wheD  the  needle  soon  settles  to  rest,  and  the  trace  becomes  a 
straight  line. 

Dif'Insirument. — ^The  history  of  the  dip-instrument  during  the 
year  just  elapsed  is  important. 

In  discussing  all  the  observations  made  since  the  introduction 
of  the  new  instrument,  it  was  found  totally  impossible  to  infer 
from  them  the  value  of  the  zenith-point  (or  readmg  q£  the  circle 
when  the  dipping-needle  is  vertical).  The  instrument  is  adwted 
to  needles  of  three  different  lengths  (3,  6,  9  inches),  and  the  diffi- 
culty was  felt  equally  with  all.  It  then  appeared  that  this  conrse 
was  philosophically  wrong,  in  attempting  to  infer  the  value  of  a 
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purely  geometrical  element  from  obserrationfl  so  foreign  in  their 
nature  and  so  defective  in  their  accuracy  aa  ma^etical  dips,  when 
an  independent  and  accurate  determination  might  with  ease  be 
obtainea.  Mr.  Simms  was  therefore  directed  to  construct  a  zenith- 
point  needle  of  brass ;  with  piyots  similar  to  those  of  the  dip- 
needles  ;  and  with  three  pairs  of  points  corresponding  to  the  three 
lengths  of  needles  used ;  loaded  at  one  end  so  as  to  take  a  posi- 
tion perfectly  definite  with  respect  to  the  direction  of  gravity ;  to 
be  OMenred  with  the  microscopes,  and  to  be  reversed,  exactly  as 
the  dip-needles.  This  small  apparatus  is  considered  to  be  a  valu- 
able adjunct  to  the  dip-instrument,  as  giving  the  means  of  dedu- 
cing independently  a  separate  result  from  every  one  of  the  observa- 
tions maae  in  the  sevend  positions  of  the  needle. 

It  will  be  remembered,  that,  in  many  successive  years,  the  diffi- 
culties have  been  adverted  to,  which  had  been  experienced  in  the 
determination  of  magnetical  dips,  and  that  doubt  was  expressed 
in  our  last  Beport  as  to  the  certainty  of  the  accordance  of  dip- 
determinations  obtained  in  other  places.  This  doubt  has,  however, 
been  removed  by  the  use  of  dm-instruments  specially  provided 
from  Kew :  the  Committee  or  the  Kew  Observatory  having 
courteously  acceded  to  the  request  (in  the  course  of  last  autumn) 
that  two  of  their  dip-instruments  should  be  placed  for  a  time  at 
the  Boyal  Observatory,  in  order  that  observations  miffht  be  made 
with  them.  The  dips  with  these  instruments  were  found  to  be 
accordant  to  a  degree  never  before  witnessed,  and  there  is  no 
doubt  that  they  do  bear  a  consistency  equal  to,  or  comparable  with, 
that  which  is  claimed  for  them.  It  happened  that  Mr.  Simms,  by 
whom  the  Greenwich  instruments  were  prepared,  and  who  had 
personally  witnessed  the  difficulties  experienced  with  those  instru- 
ments, was  present  during  some  of  these  experiments ;  and  on  the 
dip-instrument  being  placed  in  his  hands  (November  10-19)  for 
another  purpose,  he  spontaneously  repolished  the  apparently 
fiiriiltless  agate  bearings.  On  again  using  the  instrument  it  was 
at  once  found  that  the  inconsistencies  of  every  kind  had  entirely  or 
almost  entirely  vanished,  and  that  on  raismg  and  lowering  the 
needles,  they  returned  to  the  same  readings ;  and  the  dips  wiui  the 
same  needle  since  then  appear  to  be  generally  consistent. 

No  care  had  been  spared  to  mi£e  the  a^te  edges  perfect. 
Those  of  the  old  instrument  were  prepared  by  Mr.  Bobinson,  and 
were  revised  by  Mr.  Barrow ;  those  of  the  new  instrument  were 
made  by  Mr.  Sinuns.  In  using  the  services  of  the  three  con- 
fessedly best  artists  of  Britain,  it  was  thought  that  security  as  to 
the  character  of  the  workmanship  had  been  obtained ;  and,  indeed, 
what  else  could  have  been  done  r 

As  the  greatest  enemy  to  success  in  instrumental  constructions 
is  secrecy  on  the  manipulation  adopted,  all  known  information 
will  here  be  given  aa  to  the  methods  actually  employed.  On  a 
very  dose  examination  of  Bobinson's  agates,  Mr.  Simms  sees  con- 
cavities, suggesting  to  him  the  idea  that,  after  being  shaped  (per- 
haps by  some  inefficient  process)  with  coarse  emery,  the  surfaces 
were  immediately  polished  with   tin-oxide  or  other  polishing 


FBOCBEDnres — ^bbitiba  metiobologioal  aooiBTT.    [1865« 

power  carried  by  a  cloth.  Mr.  SimmB*B  firat  agate  edges,  after 
being  rougUj  shaped,  were  brought  to  form  wiSi  coarse  emeiy, 
then  ground  with  nne  emery,  and  then  poUshed  with  rofctenstane- 
powder,  all  carried  hj  the  same  leaden  tool ;  the  form  of  the  tool 
admitted  of  cross-stroke,  and  it  is  believed  that  the  onlj  Cuilt  in 
the  process  was  that  the  cross-stroke  was  used  too  firedy.  The 
same  a^te  edjzes  were  brought  to  their  present  state  by  the  lue 
successively  of  fine  emery  and  tin-oxide,  carried  by  a  braaa  tool 
which  nearly  fitted  the  agates,  and  which  scarcely  pennitted 
cross-strokes;   and  tiie  strokes  were  almost  entirely  longitu^ 

It  cannot  be  seen,  however,  how  this  change  of  treatment  can 
account  for  the  removal  of  the  discordances  formerly  observed; 
and  these  discordances  are  still  regarded  as  authentic  fiacts  of  ob- 
servation, the  study  of  which  may  not  improbably  lead  to  important 
conclusions  on  the  nature  of  magnetization  and  the  nature  of 
pivot-bearing. 

The  mean  value  of  the  dip  for  the  year  1864  is  about  68^  4';  hat 
this  number,  owing  to  the  above-mentioned  difficulties,  is  subject 
to  some  uncertain^.    At  the  present  time  the  dip  ia  very  neariy 

Deflexum-Inttrument — The  defiexion-instrument  used  for  aW 
lute  determination  of  horisontal  force,  which  is  similar  to  tiioM 
used  in  the  Kew  Observatory,  has  been  constantly  used  throughout 
the  past  year,  and  observations  have  generally  been  made  about 
twice  each  month. 

Meteorological  LuirwnenU. — The  meteorological  apparatus  ia  in 
an  efficient  state.  Of  the  dass  of  instruments  adapted  to  eye- 
observation,  and  showing  the  indications  at  the  moment,  there  are 
barometer,  dry-bulb  and  wet-bulb  thermometers,  anemometer, 
electrometers,  and  thermometers  sunk  to  various  depths  below  the 
surface  of  the  soil  (the  latter,  however,  only  bein^  read  once 
daily).  Of  those  instruments  which  record  accumulations  without 
definition  of  time,  and  require  daily  reading,  there  are  Bobinaon*! 
anemometer  and  pluviometers  (six  to  be  r^ad  onoe  or  twice  a  daf, 
and  one  to  be  read  once  in  a  month)  ;  whilst  of  those  which  record 
maximum  and  minimum  values,  there  are  TnATimnm  and  mini- 
mum thermometers  in  the  air,  maximum  and  minimiim  thermome- 
ters for  radiation  from  the  sun  or  to  the  sky  (all  read  twice  aday), 
and  thermometers  of  the  same  class  in  the  Thames  (read  once  a 
day).  The  following  instruments  record  their  indications  con- 
tinually, with  definition  of  time : — ^the  barometer  (registered  pho- 
tograpbically  on  the  same  vertical  cylinder  as  the  vertical-&roe 
magnetometer),  the  dry  and  wet  thermometers  (registered  photo- 
graphically on  oppoaite  sides  of  a  vertical  cylind^  revolvug  in 
for^-eight  hours),  and  Osier's  anemometer  and  pluviometer  (re- 
gistering, by  pencil-marks,  the  direction  and  force  of  the  wind,  and 
thefallof  the  rain,  upon  a  fiat  sheet  made  to  travel  by  a  dock.  AU 
these  instruments  are  in  good  order,  and  have  be^  in  constant 
use  throughout  the  past  year. 

The  acfinometer  is  in  serviceable  condition,  and  has  been  used 
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on  fortj-fiye  dftjs,  and  sixty  seta  of  observstionB  have  been 
obtained. 

The  public  barometer^  of  which  mention  was  made  in  the  last 
Beport,  has  been  mounted  near  the  entrance-gate  of  the  Obsenra* 
torj,  and  is  a  subiect  of  peat  interest :  giving  valuable  informa- 
tion, not  only  to  the  pubbc,  but  also  to  the  Obserratory, — changes 
of  great  magnitude  (which  may  haye  occurred  during  the  interval 
between  regular  observations)  bein^^  readily  seen  before  reference 
can  be  made  to  the  photographed  changes.  It  constantly  exhibits 
the  present  reading  of  the  barometer,  and  the  last  maxmium  and 
last  minimum  since  ff^  P.it.  of  the  preceding  evening. 
I  It  is  at  present  under  consideration  whether  an  addition  shouldnot 

>  be  made  to  the  establishment  of  self-recording  instruments,  in  the 

shape  of  a  self-reristering  electrometer  (constructed  on  principles 
g  explained  by  Professor  William  Thomson),  which  has  lately  been 

introduced  to  public  notice.  This  instrument  would  undoubtedly 
be  a  great  adoition  to  the  electrical  instruments  now  employedi 
which  (as  above  mentioned)  are  adapted  to  eye-observations  only, 
and  are  far  from  competent  to  record  the  various  manifestations  in 
an  active  electrical  storm. 

Special  meteoroloc^cal  observations  are  taken  every  morning  for 
publication  in  the  Bulletin  circulated  by  M.  Le  Yerrier ;  and  the 
London  District  Tele|;r9ph  Company  and  the  Submarine  Telegraph 
Company  give  gratuitously  the  services  of  their  establishments 
for  immediate  transmission  of  the  results  to  M.  Le  Yerrier.  The 
liberality  of  commercial  bodies  in  lending  the  aid  of  their  power- 
ful orgjanizations  to  scientific  enterprise  has  been  long  known,  but 
in  no  instance  is  it  more  remarkable  than  in  the  continued  devo- 
tion of  personal  service  and  instrumental  equipment  which  has 
been  contributed  by  these  two  companies. 

The  number  of  complete  revolutions  in  the  direction  N.,  E.,  S., 
W.,  made  by  tiie  vane  of  Osier's  anemometer  in  the  year  1864i, 
was  +17-2. 

It  has  been  thought  desirable  to  prefix  to  the  magnetical  and 
meteorological  observations  of  1863  an  introduction  of  nearly  the 
same  length  and  in  nearly  the  same  terms  as  that  for  the  ooser- 
yations  of  1862. 

The  number  of  copies  printed,  as  for  many  years  past,  is  600. 
Of  these,  350  are  boui^d  in  the  '  Greenwich  Observations,'  which 
work  includes  the  Observatory's  annual  publications  of  every 
kind ;  250  are  circulated,  as  separate  copies,  among  institutions 
and  persons  more  particcJarly  interested  in  magnetism  and  meteo- 
rology. 

For  1864,  the  abstracts  of  dip-observations  and  deflexion-obser- 
vations are  prepared ;  and  this  probably  is  the  whole  of  the  mae- 
netical  work  to  oe  printed.  In  the  meteorological  section,  the  left- 
hand  pages  of  the  monthly  abstracts,  and  several  tables  of  abstracts 
which  follow,  are  generally  ready  for  printing.  . 

Photographic  operations. — The  chemical  process  adopted  in  the 
photographic  operations  has  lately  been  revised,  and  sheets  ob- 
tained by  this  process  have  been  compared  with  othera  produced 
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by  one  totally  different,  and  the  result  has  been  to  show  tbat  tbe 

Erocess  employed  at  Qreenwich  (which  is  described  in  detail  in 
ite  Introductions  to  the  printed  *  Magnetics!  Besults')  is  the 
best  in  use.  No  other  appears  competent  to  register  rerj  sodden 
changes  in  the  instrumental  indications. 


Babclipte  Obsbevatoet,  Oxtoed. — The  self-registration  of 
the  atmospheric  pressure,  temperature,  and  humidity  of  the  air  by 
means  of  photography  have  been  continuous,  as  well  as  the 
mechanical  registration  of  the  velocity  and  direction  of  the  wind, 
which  have  been  kept  up  without  interruption.  The  daily  results 
are  exhibited  with  the  monthly  values,  and  the  diurnal  inequalities 
of  mean  monthly  elements  oerived  from  the  two-hourly  indica- 
tions of  the  photographic  instruments  are  shown  as  they  have 
bc^n  at  this  Observatory  since  the  year  1857. 

Four  rain-gau^  are  used  at  this  Observatory ;  and  Mr.  Main 
not  only  determines  the  amount  of  rain  collected  in  each  month, 
but  its  distribution  under  the  different  directions  of  the  wind 
The  heights  of  the  gau^s  are  as  follows : — on  the  ground,  and  22, 
24,  and  112  feet  above  it  respectively. 


LiTEBPOOL  Obsbbtatobt. — The  observations  haye  been  con- 
tinued with  great  regularity,  and  the  same  attention  has  beem  paid 
to  the  anemometricEd  results  as  in  previous  years. 


EniNBirBeH  Obsbevatoet  has  been  occupied  in  deducing  fix>m 
observations  made  at  the  fifty-five  of  the  stations  of  the  Meteoro- 
logical Society  of  Scotland  the  returns  required  for  the  Monthly 
and  Quarterly  Beports  of  the  Begistrar*  General  of  Scotland. 


Qlasgow  Obsbbvatoey. — -^e  usual  observations  have  been 
taken  morning  and  evening.  A  Bobinson  anemometer  has  been 
recently  added  to  the  establishment,  with  the  view  of  obtaining 
indications  of  the  velocity  of  the  wind.  It  has  been  placed  in  a 
very  favourable  position,  and  is  found  to  work  well.  Besides  eon- 
tributing  towards  a  better  knowledge  of  the  climate  of  the  dis- 
trict round  Glasgow,  the  meteorological  observations  which  are 
reffularly  recorded  at  the  Observatonr  have  been  found  serrice- 
able  in  a  way  which  the  public  would  not  so  easily  suspect.  In 
connexion  with  questions  under  litigation,  letters  are  fireqnently 
addressed  to  the  Observatory  requesting  information  respecting 
the  amount  of  rainfall,  the  force  and  direction  of  the  wind,  or  the 
state  of  the  weather  in  general,  on  some  particular  day ;  and  it  is 
well  known  that  evidence  of  this  kind,  derived  from  the  records  of 
the  Observatory,  has  recently  exercised  an  important  influence  on 
more  than  one  legal  decision. 

The  results  of  the  meteorological  observations  are  communi- 
cated monthly  to  the  Scottish  Meteorological  Society.  An  abstract 
of  a  few  of  the  results  is  also  forwarded  weekly  to  the  Begistrar- 
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General  in  Edinburgh,  and  is  published  in  connexion  with  the 
weekly  statement  of  births,  deaths,  and  marriages  in  the  eight 
principal  towns  of  Scotland. 

Iir  Fbakce  a  Scientific  Association  has  been  formed,  assisted  by 
the  Imperial  Observatory,  realizing  in  France  our  principle  of 
voluntary  association  of  many  observers,  working  on  a  uniform 
system  well  organized  and  spreading  all  over  the  country.  The 
central  meetings  of  this  association  have  been  within  the  walls  of 
the  Observatory,  but  other  meetings  have  taken  place  in  every 
department. 

Iv  Spaik,  the  observations  in  the  several  meteorological  ob- 
servatories are  made  regularly,  and  the  results  are  transmitted  to 
England. 

In  presenting  his  first  Annual  Beport,  your  Librarian  desires  to 
allude  to  the  unportant  services  rendeim  to  the  Society  by  his 

Eredecessor,  Mr.  H.  S.  Eaton,  whose  untiring  exertions  have 
rought  the  Idbraary  to  a  most  satisfactory  condition.  Instead  of 
a  mere  heap  of  rubbish  stowed  away  in  boxes,  it  now  numbers 
nearly  700  volumes,  the  majority  being  well  bound. 

The  progress  during  the  last  year  is  satisfactory.  Ninety-seven 
new  works  have  been  added  to  the  Library,  many  of  a  valuable 
character*. 

Owing  to  alterations  in  the  offices  of  Mr.  Beardmore,  30  Great 
George  Street,  Westminster,  where  the  books  had  been  located 
for  some  time  past,  it  was  feared  that  the  library  would  have  to  be 
removed.  This  gentleman  has,  however,  consented  still  to  house 
them  as  long  as  circumstances  will  permit.  On  this  account, 
therefore,  it  is  desirable  for  the  Society  to  have  rooms  of  its  own, 
and  especially  as  Members  do  not  now  consult  the  books  in  any 
great  numbers.  This  is  owing,  partly,  to  their  inability  to  remain 
and  consult  any  particular  work  on  the  spot,  and  partly  to  their 
ignorance  of  new  works  presentedf.  It  is  suggested  that,  if  Mem- 
Mrs  wish  for  any  book,  they  should  write  to  the  Librarian  a  day 
or  two  before  the  Meeting ;  it  will  then  be  brought,  and  can  be 
taken  away  at  the  conclusion  of  the  Meeting. 

The  Society  has  to  regret  the  death  of  seyeral  of  its  Members, 
especially  of  its  President,  Dr.  Thomson. 

The  deceased  Members  are — 

Admiral  Eobert  PitzEoy,  E.B.S.,  F.E.A.S.,  E.B.G.S.,  who  had 
been  elected  into  the  Society  on  March  27, 1855. 

Alderman  Thomas  Hopkins,  elected  on  December  10, 1850. 

J.  Lake,  Esq.,  C.E.,  elected  on  March  19, 1862. 

Bobert  Dundas  Thomson,  Esq.,  M.D.,  F.E.S.  L.&E.,  elected 
June  4, 1850. 

^  A  list  of  donors  is  herewith  appended. 

t  It  is  intended  in  future  *  Prooeedings  *  to  publish  short  notices  of  all  works 
presented  since  the  previous  Meeting. 
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Dr.  Thomson,  who  was  one  of  the  earliest  Members  of  this 
Society,  filled  the  offices  of  Memlx^  of  Council,  Vice- President,  and 
President,  with  such  regularity,  zeal,  and  urbanity  as  to  win  for 
himself  the  resnect  and  regard  of  all  those  with  whom  he  acted. 

Dr.  Bobert  Dundas  Thomson  was  the  second  son  of  the  Bev. 
James  Thomson,  D.D.,  l^Onister  of  Ecdes,  Berwickshire,  and  was 
bom  on  the  2lBt  of  September,  1810.  Afber  a  preliminary  educa- 
tion at  Dunse,  he  studied  Arts  and  Medicine  in  the  TJniTenities 
of  Edinburg;h  and  Gf^lassow,  and  took  the  degrees  of  M.D.  and  CM. 
at  Glasgow  in  1881.  ife  then  devoted  a  considerable  portion  of  bis 
time  to  the  study  of  Chemistry,  under  Ids  distinguished  unde  Dr. 
Thomas  Thomson,  and  subsequently  made  a  voyage  to  India  sad 
China  in  the  service  of  the  £ast  India  Company.  About  the  year 
1887  he  settled  in  London  as  a  physician,  and  took  an  active  {»art  in 
establishing  the  Bleinheim  Street  School  of  Medicine,  in  wmch  be 
delivered  lectures  on  chemistry,  and  made  numerous  researches  on 
the  constitution  of  organic  bodies,  especially  of  food,  and  the  blood. 
He  was  employed  by  Qt>vemment  to  make  a  series  of  analyaea  d 
the  food  of  cattle,  and  of  the  water  supplied  to  the  inhabitants  of 
London.  The  analvses  of  food  were  held  in  high  estimation,  and 
long  served  as  the  data  on  which  most  of  the  physiological  theories 
of  diet  were  based 

In  1840  he  studied  chemistry  under  the  illustrious  Liebig.  h 
1841  he  left  London,  where  he  had  obtained  a  good  position,  for 
Glasgow,  to  assist  his  uncle  in  his  chemical  labours.  When  bis 
uncle  died  in  1852,  he  became  a  candidate  for  the  Professorabip, 
but  did  not  succeed  in  consequence  of  the  political  inflaenoe 
exerted  against  him.  He  then  returned  to  London,  and  was  em- 
ploved  by  Sir  Bobert  Peel  to  make  the  investigations  on  barley  and 
malt  above  referred  to,  and  in  1854  to  analyse  the  London  water. 
In  1856,  Dr.  Thomson  was  elected,  after  a  severe  struggle,  to  tbe 
pest  of  Medical  Officer  of  Health  to  Marylebone,  anaperformed 
the  duties,  as  might  have  been  expected,  firmly,  discreetly,  and 
with  such  tact  as  to  obtain  the  support  of  the  vestry  in  most  of 
his  propositions  for  the  sanitary  well-being  of  the  inhabitaDla. 
He  took  an  active  part  in  establishing  the  Association  of  Medical 
Officers  of  Health ;  edited,  conjointly  with  the  late  Mr.  Pittard  and 
with  Dr.  Tripe,  the '  Weekly  Ketums  of  Sickness  and  Meteorology 
of  London,'  and  was  after  a  time  elected  President  of  the  Associa- 
tion. He  also  made  for  the  Begistrar-General  a  monthly  analysis 
of  the  water  supplied  by  the  London  companies,  and  thus  assisted 
most  materially  m  improving  the  quality  of  the  water  supplied  to 
the  inhabitants  of  London.  About  six  months  before  his  death, 
his  countenance  began  to  indicate  the  existence  of  serious  disease ; 
and  he  died  on  the  17th  of  August,  1864,  from  cancer. 

Dr.  Thomson  was  Pbysican  to  the  Scottish  Hospital  and  the 
Pore  Street  Dispensary ;  Fellow  of  the  Boyal  Societies  of  London 
and  Edinburgh ;  editor  of  the  *  Becords  of  General  Science '  in 
1835  and  1886,  and  of  the  'British  Annual*  in  1837, 1838, and 
1839 ;  author  of  'Experimental  Researches  on  the  Pood  of  Animals,* 
184.6,  *  School  of  Chemistry,*  1848,  *  Cyclopedia  of  Chemistry,'  1854, 
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''Chemical  Besearches  on  Cholera," &c.,in  'Med-Chir.  Trans.,'  'Be- 
porfc  to  GoTemment  on  the  Waters  and  Atmosphere  of  London,' 
1854,  'Analytical  Bdports  to  Begistrar-Qenenil  on  Waters  of 
London,'  1857-64,  and  of  numerous  papers  in  the  medical  journals. 

Vice- Admiral  FitzBot  was  bom  on  Julj  5, 1805,  at  Ampton 
Hall,  Suffolk.  He  was  the  youngest  son  of  (General  Lord  Charles 
FitzBoy,  hj  his  second  wife,  Frances  Anne,  eldest  daughter  of  the 
first  Marquis  of  Londonderry.  In  February  1818,  he  entered  the 
Boyal  Naval  College,  Portsmouth. 

On  October  19, 1819,  he  was  appointed  to  the  '  Owen  Gtlen- 
dower,'  then  coasting  between  Brazil  and  Northern  Peru.  In 
1821  he  joined  the  'Hind,'  and  served  two  years  in  the  Medi- 
terranean. At  an  examination  in  the  Boyal  Naval  College,  Ports- 
mouth, in  July  1824,  he  obtained  the  first  place  among  twentjr-siz 
candidates,  and  was  promoted  immediately.  In  1825  he  joined 
the  '  Thetis ; '  and  in  1828  he  was  appointed  to  the  '  Ganges ' 
and  soon  after  fiag-lieutenant  at  Bio  Janeiro.  In  November  1828 
Mr.  FitzBoy  was  made  commander  of  the  'Beagle," a  vessel 
employed  iu  surveying  the  shores  of  Patagonia,  Terra  del  Fuego, 
Chili,  and  Peru.  In  the  winter  of  1829,  during  an  absence  of 
thirty-two  days  from  his  ship,  in  a  whaleboat,  he  explored  the 
Jerome  Channel,  and  discove^  the  Otway  and  Skvring  Waters. 
On  December  8, 1834,  he  was  promoted  to  the  rank  of  Captain, 
but  remained  in  command  of  &e  'Beagle,'  pursuing  his  hydro- 
graphical  duties,  making  surveys,  and  carrying  a  chain  of  meridian 
distances  round  the  globe. 

Captain  FitzBoy  was  elected  an  Elder  Brother  of  the  Trinity 
House  in  1839,  and  sat  in  the  House  of  Commons  as  a  Member 
for  Durham  in  1841.  He  was  appointed  acting  Conservator  of 
the  Mersey  in  September  21, 1842.  He  went  out  as  Governor 
of  New  Zealand  in  April  1843,  and  was  succeeded  in  that  office 
by  Sir  G^eorge  Orey  in  1846.  He  became  Bear- Admiral  in  1857, 
and  Yice-Acbniral  in  1863. 

When,  in  1854,  the  Meteorological  Department  of  the  Board  of 
Trade  was  established.  Captain  FitzBoy  was  placed  at  its  head, 
and  to  him  are  owing  the  storm-signals  and  other  models  of  warn- 
ing that  are  now  in  use  for  the  benefit  of  seamen.  He  was  elected 
a  Member  of  our  Society  in  March  1855,  and  filled  the  offices  of 
Member  of  Council  and  Vice-President  respectiveljr  for  several 
years,  and  continued  in  the  Society  till  the  tmie  of  ms  death,  viz. 
April  30, 1865. 

M.  Mathisu  (nx  la  Db6hx)  died  on  March  17,  at  Bomain 
(^Drdme),  in  France,  aged  57.  M.  Mathieu  (de  la  Dr6me),  the 
mmous  weather-prophet  (who  was  named  from  his  d^partement  in 
order  to  distinguish  him  from  the  many  Mathieus  who  are  dis- 
persed over  France),  was  during  the  earlier  part  of  his  career  an 
ardent  politician.  He  was  among  the  Bepresentatives  who  were 
arrested  on  the  night  of  the  coup  d^^taL  Banished  from  France, 
he  first  took  up  his  residence  in  Belgium,  which  he  afterwards  ex- 
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cbiinged  for  duanberj.  He  then  ^ve  ap  politiCB,  and  on  bii 
return  to  France,  on  the  promulgation  of  the  amnestj,  devoted 
himself  to  science.  For  the  hist  uTe  or  six  years  (tf  his  life,  how- 
ever, he  applied  himself  exclosivelj  to  the  study  of  meteordogj 
and  the  publication  of  his  Almanacks,  which  soon  gained  an  im- 
mense circulation.  It  may  be  that  chance  favoured  him;  but  it 
is  certain  that  several  of  M.  Mathieu's  forecasts  were  fulfilled,  and 
the  weather  which  in  August  last  he  announced  would  pievail  in 
five  months  of  that  year  has  actually  been  experienced.  Among 
the  lower  classes  along  the  sea-coast,  M.  Mathieu  was  looked  upon 
as  a  prophet. 

Alexandre  Dumas,  speakine  of  Naples,  says,  '^Educated  peopk 
think  that  Mathieu  is  a  prophet,  not,  like  Calchas  and  Jeraniih, 
by  divine  inspiration,  but  in  the  same  way  as  Noetradamus  and 
Mathieu  L»nsburg,  by  the  study  of  natural  phenomena.  Tht 
lower  orders  simply  believe  that  he  is  a  sorcerer." 

It  is  said  that  M.  Mathieu,  some  months  before  his  death,  fed> 
ing  that  his  end  was  approaching,  disclosed  to  his  son-in-law, 
M.  Neyret,  at  Marseilles,  journalist,  his  method  of  calculation  on 
on  which  he  based  his  weather^predictions,  and  that  the  famooi 
Almanack  which  brought  him  wealth  and  fame  will  be  oontinnfid 
by  his  heirs. 

The  following  Papers  have  been  read  at  the  Ordinary  Meetiogi 
during  the  Session  1864-06 : — 

1.  *'  On  the  Belation  of  the  Atmospheric  Air  to  the  Aoaeoos 

Vapour  existing  therein."  By  Professor  Lamont.  (TnuB- 
lated  by  W.  T.  Lynn,  Esq.,  B.A.,  F.E.A.S.,  of  the  Eojal 
Observatory,  Gfreenwich). 

2.  "  On  the  Aurora  Australia  of  8th  June,  1864."   By  F.  Abbott, 

Esq.,  of  Hobart  Town. 

8.  ''Observation  on  a  Luminous  Meteor  observed  at  HotNot 
Town."    By  F.  Abbott,  Bso. 

4.  *'  On  Lind's  Anemometer."  By  Arthur  Forbes,  Esq.,  of 
Culloden. 

0.  *'  Some  Bemarks  on  the  Ten-year  Period  of  the  Magnetic  Va- 
riation and  of  the  Solar  Spots."  By  Dr.  J.  Idunont. 
(Translated  by  W.  T.  Lynn,  Esq.,  B.A.,  F.E.A.8.) 

6.  "  Bemarks  on  the  Weather  at  Culloden  in  October  1864.*' 

By  Arthur  Forbes,  Esq. 

7.  "On  the  Great  Storm  of  July  11th,  1868,  in  Eussia."    By 

Bryan  Donkin,  Esq.,  Jun.    In  a  letter  to  his  TJnde. 

8.  «  On  the  Great  Storm  of  July  11th,  1868,  at  Kondrona  in 

Bussia."  By  W.  Howard,  iSsq.  Communicated  by  Bryan 
Donkin,  Es^. 

9.  '*  General  Badiant-points  of  Shooting  Stars,  derived  from  Ca- 

talogue of  Shooting  Stars  in  the  Beports  of  the  British 
Association."    By  A.  S.  Herschel,  Esq.,  BJL.,  and  B.  P. 
Greg,  Esq.,  F.G.S. 
10.  "  Observations  of  Meteor  Showers,  and  their  Badiants."    Bj 
E.  P.  Greg,  Esq.,  F.G.S. 
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11.  ''  On  the  Mean  Temfjerature  of  evezy  Day  from  all  Thermo- 
metrical  Observations,  taken  at  the  Kojal  ObservatoiT, 
Ghreenwich,  from  the  Year  1814  to  the  end  of  1868."  By 
James  GUdsher,  Esq.,  F.B.S. 

:  12.  '*  On  the  Secular  Increase  of  Mean  Temperature."  By  James 

,  Ghhusher,  Esq.,  E:B.S. 

^  18.  "  On  a  Method  of  Obyiating  Parallax  in  reading  off  Thermo- 

^  meters."    By  Lieut.-Col.  Strange,  E.B.S.,  Eor.  Secretary. 

14.  ''  On  the  Pressure  and  Diffusion  of  ^Elastic  Fluids."  By  John 
Blozam,  Esq.,  M.B.M.S. 

'  15.  **  On  the  GenenJ  Weather  of  Europe  during  the  Month  of 

January  1865."    By  A.  J.  Cuming,  Esq.,  Librarian. 

^  16.  "Notes  on  the  Climate  of  Southland."      By  Charles  Bous 

f  Marten,  Esq.,  of  the  Obsenratoiy,  Martendale,  Boyal  Bush, 

^  New  Zealand. 

17.  ''  Meteorological  History  of  Southland."  By  C.  B.  Marten, 
Esq. 

*  18.  "  Natural-History  Notes."    By  Eev.  T.  A.  Preston,  of  Marl- 
'  borough  CoUege.    In  a  letter  to  Mr.  Olaisher. 

^  19.  "  Some  Effectsofthe  Cold  of  January."  ByBev.  T.A.Preston, 

^'  of  Marlborough  College.    In  a  letter  to  Mr.  Glaisher. 

*  20.  "  On  the  Storm  which  was  so  severely  felt  in  the  more  North- 

em  Counties  during  the  Night  of  the  5th  of  Januaxy."  By 
Arthur  Forbes,  Esq.    In  a  letter  to  Mr.  Glaisher. 

*  21.  "  On  a  Peculiarity  in  a  Cyclone."  .  By  W.  E,  Birt,  Esq.    In 

a  letter  to  Mr.  Glaisher. 

i  22.  "  On  the  Aurora  of  1865,  February  17."    By  A.  S.  Herschel, 

Esq.    In  a  letter  to  Mr.  Glaisher. 

k  23.  "  On  the  Secular  Change  of  Temperature  of  the  Air  at  Green- 

wich."   By  A.  S.  Herschel,  Esq.,  B.A. 
24.  "  On  Daily  Weather  Diagram  for  1864."    By  C.  O.  F.  Cator, 
Esq.,  M.A. 

I  25.  "  On  Barometera  with  Scales  of  Inches  and  Millimetres."  By 

L.  Casella,  Esq. 

i  26.  "  On  the  Performance  of  a  Watch  Aneroid  Barometer."    By 

G.  J.  Symons,  Esq.,  with  note  by  the  Editor. 

27.  ''  Date  of  EainfkOl,  and  Close  of  JElain  Month."    By  G.  J. 
;  Symons,  Esq.    In  a  letter  to  the  Editor. 

28.  "  On  the  Mortality  of  London,  in  connexion  with  the  Daily 
f  Weather  Diagram  for  1864,  and  the  comparisons  of  the 

Curves  of  each  of  the  Elements  delineated  thereon  with 
each  other  and  with  the  Mortality."  By  C.  0.  F.  Cator, 
Esq.,  M.A. 

29.  ''  On  calling  Strong  Winds  Cyclones,  which  are  not  Cyclones." 

By  Col.  Austen. 
80.  "On  Errora  of  an  Aneroid  Barometer."     By  G.  Harvey 

Simmonds,  Esq.    In  a  letter  to  Mr.  Glaisher. 
31.  ''  On  the  Great  Storm  which  occurred  at  the  commencement 

of  October  in  India."      By  Hennr  F.  Blanford,  Esq., 

A.B.S.M.,  F.G.S.,  Joint  Secretary  of  the  Asiatic  Society. 

In  a  letter  to  Mr.  Glaisher. 
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82.  ''  Notes  on  tiie  Aurora  BoreaHs  of  March  20ih,  1865.**    In 

commimicatioDB  to  Mr.  G-busber. 
88.  '^  On  the  Difference  of  Winter  Temperatorea  at  Greenwidi 

and  at  Newport.'*    By  John  C.  Blozam,  Esq.    In  a  letter 

to  Mr.  Olaisher. 
84.  ^  Note  on  Dry-  and  Wet-bulb  Hygrometer.*'    Communicated 

by  li.  P.  CJasella,  Bbq. 
86.  *'  Note  on  the  Hailstorm  of  the  24th  of  March.'*   By  HoiiyT. 

Blanford,  Esq.,  A.B.S.M.,  F.O.S. 

List  of  the  Donors  of  the  Books  presented  to  the  Society  during 
the  hwt  year  :— 

R  Witherby. 

Bo]nd  Academy  of  Sciences  of  Lisbon. 
Boyal  Academy  of  Sciences  of  Madrid. 
The  Swiss  Commission. 
Scottish  Meteorological  Sociefy. 
H,W.D6vi. 
P.  Angelo  SecchL 
A.Le  Yerrier. 
Balfour  Stewart. 
Eoumet. 
W.  Adolnh. 

The  Smitnsonian  Institution. 
The  Boyal  Institution. 
Sdentinc  Institution  of  Trinidad. 
Boyal  Swedish  Academy. 
S.  M.  Drach. 

The  French  Meteorological  Society. 
Toronto  Observatory. 
The  Astronomer  Boyal. 
Dr.  Mann. 
A.  Wilcocks. 
.  Admiral  Smyth. 
Dr.  Lee. 
0-.  J.  Symons. 
The  Austrian  Ghoyemment. 
Boyal  Geographical  Society. 
A.  Perry. 

Geographical  Society  of  Geneya. 
Manuel  de  Mello. 
J.  J.  Astrand. 
E.Edlund. 

Boyal  Observatory  of  Munich. 
C.  O.  P.  Cator. 
C.  Todd. 

Meteorological  Society  of  Mauritius. 
G.  Meldrum. 

Literary  and  Philosophical  Society  of  LiyerpooL 
The  Oxford  Observatory. 
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The  Beport  haying  been  read,  the  following  Besolutions  were 
carried  unanimously : — 

Fropofled  by  A.  Brewin,  Esq. 

Seconded  by  C.  Brooke,  Esq.,  M.A,,  P.B.S. 

That  the  Beport,  which  has  just  been  read,  be  receiyed  and 
adopted;  and  that  it  be  printed  and  circulated  among  the 
Members  of  the  Society. 

Proposed  by  A.  J.  Cuming,  Esq.,  A.KC. 
Seconded  by  J.  P.  Harrison,  Esq.,  MA. 

That  the  cordial  and  best  thanks  of  the  BritiBh  Meteoro- 
lo^cal  Society  be  communicated  to  the  Council  of  the  In- 
stitution of  Ciyil  Engineers  for  having  granted  the  Society 
free  permission  to  hdd  their  Meetings  in  the  rooms  of  the 
Institution  during  the  Session  that  has  just  ended. 

The  President  appointed  G-.  H.Simmonds,  Esq.,and  Thomas  Bead, 
Esq.,  as  Scrutineers ;  a  ballot  wss  then  taken,  and  the  follow- 
ing list  of  Members^  prepared  and  proposed  by  the  retiring 
Council,  was  receiyed  and  adopted  as  Council  and  Officers  for  the 
seyenteenth  Session,  1865-66 : — 
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THE  OFPIOEES  AND  COUNCIL 

OP 

THE  BEITISH  MBTBOEOLOGICAL  BOCIBTY, 
Elkotsd  21bt  ov  Juvx,  1805. 


Preodent. 
C.  Bbooxs,  Esq.,  M.A.,  F.R.S.,  &c. 

Yioe-PresideiitB. 
N.  Bbabdmom,  Esq.,  C.E,,  F.R.A.S.,  F.R.a.S.,  F.G.S.,  &c. 
J.  Leb,  Esq.,  LL.D.,  F.R.S.,  F.R.A.S.,  F.G.S.,  F.L.S.,  F.S.A. 
T.  SopwiTH,  Esq.,  M.A,  F.R.S.,  F.G.S. 
S.  0.  Whitbbbad,  Esq.,  F.R.S,,  F.RA.S. 

Treasnrar. 
BxsfW  Pbbioal,  Esq.,  F.R.A.S.,  67  Warren  Street,  FUxroy  Sgmare,  W. 

Secretarios* 
J.  Glaisheb,  Esq.,  F.RS.,  F.RAS.,  I>artmmfthIiace,Blaekheath,S^ 
J.  W.  Tbipe,  Esq.,  M.D.,  7  King's  Fiaee,  Commercial  Road,  E. 

Foreign  Secretaxy. 

LzBUT.-CoL.  Alex  Stbange,  F.R.S.,  F.R.A.S.,41  Brompkm  Ocfoent. 

S.W. 

labrarian. 
A.  J.  CuMiNO,  Esq.,  A.K.C.,  25  Great  Oeorge  Street,  S.W. 

ComudL 
Antonio  Brady,  Esq.,  F.RG.S.,  M.M.S. 
A.  Bbbwin,  Esq. 
Sir  C.  Bbioht,  M,P.,  C.E.,  F.R.A.S. 

C,  O.  F.  Catob,  Esq.,  M.A. 
W.  P.  Dymond,  Esq. 

H.  S.  Eaton,  Esq.,  M.A. 
J.  P.  Habbison,  Esq.,  M.A. 
8.  W.  SiLVEB,  Esq.,  F.RG.S. 

D.  Slate,  Esq. 
A.  SmTH,  Esq. 

O.  J.  Symons,  Esq. 

C.  V.  Walkeb,  Esq.,  F.RS.,  F.RAS. 
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The  following  Beaolations  were  carried  unanimously : — 

Eropoeed  by  P.  W.  Doggett,  Baq. 
Seconded  by  E.  F.  Heath,  Esq.,  B.A.,  L.C.P. 
That  the  thanks  of  the  Society  be  given  to  the  Officers  for 
their  services  during  the  Session  that  has  now  closed. 

Proposed  by  C.  Brooke,  Esq.,  M.A.,  F.B.S. 

Seconded  by  H.  S.  Eaton,  Esq.,  M.A. 
Tliat  the  best  thanks  of  this  Society  be  given  to  Mr. 
Walker  for  the  valuable  services  which  he  has  rendered  as  one 
of  our  Secretaries  in  editing  the  *  Proceedings '  up  to  the  end 
of  the  last  Session. 

Proposed  by  Q-.  J.  Spions,  Esq. 

Seconded  by  Lieut.-Col.  Strange,  F.RS.,  F.B.A.S. 
That  a  special  vote  of  thanks  be  given  to  Mr.  H.  S.  Eaton, 
M.A.,  in  acknowledgment  of  his  vuuable  services  as  Libra- 
rian to  this  Society,  and  of  the  perseverance  with  which  he 
nosed  the  Library  to  its  present  satisfactory  condition. 

Proposed  by  W.  P.  Dymond,  Esq. 

Seconded  by  D.  Slate,  Esq. 
That  the  thanks  of  the  Society  be  given  to  S.  C.  Whit- 
br^^  Esq.,  Vice-President,  for  the  very  courteous  manner  in 
which  he  has  conducted  the  business  of  the  Society  devolving 
on  him  through  the  indisposition  and  decease  of  our  lamented 
President. 


NOTICE. 

Sessioit  1865-66. 

The  Meetings  will  be  held  on  the  Third  Wednesday  in  the  months, 

at  25  Obxat  Oxobob  Stbbxt,  WxsTHmsTXB,  S.W., 

by  the  kind  permission  of 

Thb  Council  of  thb  iNSimrnoN  of  Civil  Enoinxbbs. 

Obdotabt  MEEToros  at  7  p.m. 


1866.  March    21 

„     April 18 

„     June  20 


1865.  November 16 

1866.  January 17 

„     February   21 

The  Annual  G^eral  Meeting  will  be  held  after  the  Ordinary 
Meeting  on  June  20. 

CouBoiL  Mextivos. 


1866.  October 18 

„     November 15 

1866.  January 17 

„     February   21 


1866.  March    21 

„     April 18 

„     June  20 
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Aeeount  of  Ihe  Treaturer  of  (ki  BritiA 


Beeeipts. 
1864.  £    »,  d,   £   9.  i. 

Jan.    1.  To  Balance  of  last  year 47  15   4 

April  DiTidend  on  ^50  New  3  per  CentR     10  18    6 

Oct  Do.  X800         do.  11  14    0 


Dividends 22  12    6 

Bea  31.  ToSubecriptions:—  £   s.  d. 

for  1859 3    0  0 

Do.    for  1860 5    0  0 

Do.    for  1861 17    0  0 

Do.    for  1862 21    0  0 

Do.    for  1863 46    0  0 


£     9.    d. 

Do.    (inarrear)    91    0    0 

Do.    (current  year)  1864 206    6    0 

Do.    (in  adTanoe)  1865 ...  12    0    0 
Do.  do.         1866...    2    0    0 


14    0    0 


SuUeripHofu 313    5    0 

8eTenteenZ(/eilf«m&0r«  (see  names  annexed*)  170    0    0 


483    50 


506  17  6 

Feb.  25.  SaleofBeports,&o.  10  16    9 

June27.      Do.       do.  7  19    3 

Dec  31.      Do.       do.  3  16    7 

22  12  7 


1866.  £    M,    d. 

Jan.    1.  Balance 73    6  101  ^of^  ^a  i 

Charter  Fond 92  11    oj^^^^ 


HENBY  PEHiaAL,  Juir.,  IWomtm-. 


Suhseriptumi  to  Charter  Fund. 


(mAoi 


£92  11    6 
3  11    0 

£96    2    6 

80  16    6 


Totad £176  19   0 


AKIOTAL  HEITIKO.  405 

MeUarohgieal  Soeistyfor  the  year  1864. 


Expenditure, 
1861  £     M,  d.    £  ».  d. 

Feb.  25.  By  Printing,  &o^  ProoeedingB,  No.  9  SO    7    9 

Kar    3.       Do.  do.  No.  10 33    8    6 

June  27.       Bo.  do.  Not.  11  &12  ...  62    2    0 

Ooi.  28.       Da  do.  Not.  13&14  ...  65    4    6 

Deo.  31.       Da  da  Na  15 15  10    7 

Printing 186  13    4 

June   30.  BegiBtnr^General's  Beporto    4    0    0 

Dea    31.  Do.  do.  do 3    9    6 

Tables  of  Yaloet  of  Meteorologioal  Elements. ..    0  10    0 

7  19    6 

Bnlletins  Qnotidiens  de  Paris   1  10    0 

Binding  Books,  &o. '     3  19    5 

Dec.    31.  Stationery  6  14    2 

Stamped  Cheqoes 0    2    6 

Postage  Stamps 10  18    4 

Do.  do.  &o..  Secretary  Gkusher  (3  years)  9  15    6 

Sept  30.  Da  do.  Ac,  Secretary  Walker 4  14    7 

Dea    31.  Do.  do.  &c.,  librarian 4    7    3 

Oab-hiw,  Collector's 2    8    6 

Attendance,  and  Befreshments  after  Meetings .    8  16    3 

Expenus 47  17    1 

Assistant  to  Secretary  Olaisher  (one  year) 52    0    0 

Sept  30.  Do.  do.         Walker  (thre^uarters)    6    5    0 

Dm.    31.  Commissions  on  Subscriptions 15  13    0 

aaUiriee 73  18    0 

Total  PAT1MHT8 321  17    4 

Feb.    16.  JS100New3perCente,at9a( 90  17    6 

19.  £60     do..at91| 45  11    3 

June    16.  Da     do..at89i 44  12    6 

/fi«esffN«fi/!s  of  Compoeitions    181     1    3 


Dea    31.  Balance— Charter  Fund  92  11    61  i«;q  iq    q 

Do.    atBanker's 60    7    3]*^^*°    " 

Do.   Treasurer's 12  19    7 

BaUmcemhtaA 165  18    4 

£668  16  11 


•  UFB  MEMBKRa 


1864.  1864. 


Sept  6.  Barnes,  W.  H.,  Bsq.,  BX, 

FJLS. 
June29.  Betts,  B.  L.,  Esq.,  CJL 
Feb.  16.  Bradley,  C.  Li,  Esq. 
„    24.  Ecdes,  J.  W.,  Esq. 
Apr.  21.  Frodsham,  Ch.,  Esq.,  FJSt.A.S. 
Jan.  20.  Johnson,  W.,  Esq.,  F.R.A.S. 
June  28.  Kinpbury,   W.  J.,  Esq., 

t,    21.  Lawes,  J.  B.,  E^.,  FJLS. 


June  16.  Neato,  Ch.,  Esq.,  CJL 

Feb.    4.  Nicholson,  Sir  Charles,  LLJ). 

„    la  Nortiiwick,  Bt  Hon.  Lord. 
June2].  Badford,  W.  T.,  Esq.,  M.D. 
Jan.  20.  Bo<^  J.,  jun.,  Esq. 

„    27.  Stedman,  B.  S.,  Eso,  MJtCS. 

„    20.  Swann,  Ber.  S.  K,  M.A. 
F.B.AJ8. 

„    20.  Symonds,  F.,  Em.,  MJLCJ9. 

„    25.  Wright.  T.  B.rSq. 


THE    CHARTER. 


Whilst  this  Beport  was  passing  through  the  press,  the  necessary 
steps  were  taken,  and  application  has  been  made  to  Government. 
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